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1.3.3 23AUTEN0UVRIMUUTIABY HEC-HMS N15I9UWIARTEUURANYT kagn1sin3e
RHGIVITY

1.3.4 N13AAALUUTIA09 HEC-HMS Usenausme n1sandlvanlusunsuuazaile
LAZNNTAAAUUTIADS

135 n1sdmyuuudiass HEC-HMS Usznoudae nisadiswuudiassguii (Basin
Models) n15a5139UayaaunsuLIan (Time-Series Data) N15a3194UUTIAD98A HENINEN
(Meteorologic Models) N15a$19kuuINaestaimuan1sAIuAL (Control Specifications)
ns¥uluudIaed (Simulation Runs) LagnsLaAINANITIEDY (Results)

1.3.6 N5USULNNITITLADSVDILUUTIADY HEC-HMS Usenaunie n1sUsuLiey
LUU31884 (Model Calibration) Wa¥N13MTIIABUAINNYNABIVDIULUUTIADY (Model
Validation)

1.3.7 n1sUszgndlduuudnass HECGHMS lunisdnasteyauiviiseuzenn
Usgnausig mislddeyaszevenluteyasunsuiian (Time-Series Data) nswilunuuinaes
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2.1 AYNUIWUFIUNENNTINEN
2.1.1 AMNIIUVDIYNNINGT

Heuvasivn gnnInen w3e hydrology MuNedie FINIINYIAIEATAIYY
wilafinanids n13iAn (occurrence) nswAdeuii (moverent) n1snszane (distribution) waw
@mauﬁ’amaaﬁﬂ (properties of water) ﬁﬁa%ﬂuusimmﬁ UURIAY LLaZﬁa‘éﬂéf Rafu sranns
nMenmuazmaall finadedundey warsyuuinaine vesdudiTintmanslulandidnig
L‘U§auu,ﬂammﬁﬂwmzmaaﬁwﬁw%mm (quantity) Aaun1w (quality) an1ul (space) uae
nan (time) (A5A &auna, 2552) lnsnmaamvesgnninen dauanslugui 2-1

/A/ Henathwn ASAdULLU
(precipitation) (condensation)
AMSURSOENN @ i @
[ab oy [pluf]

(solar radiation)

mMsAMuiudoWy
(transpiration)

bl AR

mMsBuKIU

Uniaiciiu (infiltration)

(flesh groundwater)

duAutdau
(saline groundwater)

JUT 2-1 NMNTINYRIRVINTING

YBULAVRNIYIQNNINGT Usenoume 1) N15in Jufin wazmeuwnstaya
1 du sedui nislnavesiludih auami azneu 2) nisiinsgideyaiiieinun
Dunguf] wazngunasisingg magnnien wag 3) MaUszendlingud wazngunasisng Lile
T¥milumsufod fuandlugud 2-2
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.... providing knowledge for good
decisions in water management

Decision makers,
other water experts etc.

Modeler Experimentalist

(‘1'7im - USGS)

JUN 2-2 msufuRnunienninel

pdnagnning viessasgnninen (hydrologic Cycle) i ‘Uﬁ’]ﬂ{]miﬂm 1han
e vuitulan WU N with Ares n13Aetvesiy WHudu Wasuwasaaugyes
thsymisweavan vesudauasfing smuanimwindeuiiiordeegmuieuludosy fuang
Tuguil 2-3 uazanansnosuaduuuiadielidlalsoraduszuu duandugui 2-4

dAmA uussima \ ALY

rmn

ANy
Tuaninayns

] U.S. De
= 5. Goologlo
nttp //ga water.usgs.goviedu/watercycle himl ™

thanAulasu

(a1 - USGS)

U 2-3 Tndnsenninen

)
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CRmepes) e ) Chipter
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- olsccaption —— Intercepiion - -
Sy aporalior Precipitation Evaporatio
Rain/SnowSlect/Hail ]
L Depression Water on surface WOverland
slorage Mow
Interflow L
Infiltration ! Channel Reservod
flow sloTage
—{Evapolmnspimliorq-—{ Root zone storage }—» Channel
l SEEpage
Grround water Ground
storage T | water
Mow
N s

(M1 : AR §1auna, 2552)

JUN 2-4 {aTnansanninen

1%
o

U1 (watershed, river basin, catchment area, drainage
area) fio NUNVIMUATUIYIEIRLIHANRUTAnasuuiunlaglnasangniseen (outlet)
Ingvaulwnvesguitenhduludmtewduidguun dwansusui 2-5

! g A dy Ao
qUUT NI NWUNTU

dududmTaiduudsganin

(water divide)

/

Qutlet
Outlet

JUT 2-5 guihviseiuniuih

NsAnwIYENNIngl Iweadilanszuiunisnienningl Usenaume i
IINDINA NMIFNLALANTIVUAIAY NMITEME N1TATBUT BAENITAETLINEY N1ITU BVNING
P ldnu n1stualuanin vanmnistualudiin nswasusiveinvain
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wnenaduesdusznoudfey NiBvsnasoasennIvieveIiunne
Fufevwioswnnisileunndegluusseiniealasuanuiuiasnaudisiuiu sullauials

1%
a

wazdliminuindu ldaunseasgegluusseinials Jwnnasngiuauludnuaesieg N3

U
1 a

| i < | < . =~ 8 & & v w
VOUNAT LU /U (rain) YOILUY LYW i (hail) WasNaNUILYS LW g (snow) LUURAU #
wanalugun 2-6

nzunIM
nasvumafieene (>N nsuNmIens
» —

Y =

-
A wmnmidy

3
|

£ O,
| P P An)
& = ¢

& )\ - S -
'§ 2 v Jr—,,,) D) e /,/) sunene
£ 7 89, <. ﬁ L7 wand
1 (7:'/ 7 NS Z
& Wl AN\

WM TWRMIH WMIVENE
5UN 2-6 nszutumsiininiaingh

Tulszwalnginandrazdududundn faduduiiinaindainvinamse
Q41 /HUAnaINNIINIANSaU wazuliinnwuIlsne uuilsngeainiAgueIneduy
lagaludseimalveaglafudninasinanusguazTunnidesld wazauusgy
U = =1 U ‘:ll
nyueanduunile duanslugui 2-7

95 100 105 110

(M3 : nsugalledingn)
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nsiausunnely agldinIesinuiay dwanddusuin 2-8 esdn1sailuuine,

lanmnuauinsgunsinaslissegineaineimvsesnuldlidesndt 2 wivesaiuas
91A1svsesulyl viseviyuliiiv 30 a9

U 2-8 iagesiniisluy

feuidnaziinIesinuiay wi1allusgiwanndeyavianiy 398I5S
UszanaAdeyanviavie & 3 35 Ae 1) FBwdenadamans 2) daduUni uay 3) 33
Andyilinvtineusragvieannil Asanslusun 2-9

FSwauneadnmans

Po=Xp,+n,+p) @
3

dhormal AnadsduTeUuansnlifiu 10%
P, fodiinu yirhuitv o Talveserond «
v Ao sueamnanius wiloanmitidoyamol
NLN,N, Ao swdmiSinanidusaiveananiii 1, 2 ua 3 dendurariiasail
PLPLP Ao Wnaniwhiitsa Wi et 1. 2 naz 3 amddy liknadosui
| illl‘ﬂﬁﬂﬂlﬂ o'l

Foanavdumtnaussezvinedani
55&nduuUnd / y awﬁ:‘nﬁmnmwmiw‘nm\fmﬁmé"A\\
[ Tldumarsasrusatusss (Whw x watuos |

y) e A demirssusiisenhieent A uag
aonindions B, C, D, E uot F feglowsen

D?= Ax2 + Ay?

W =1/D2
Estimated Precipitation =

(P x W)/ =W

3| N

|

N N N
po=t|Nep Xep Nep
: ] N, PN,

Andgruselunndraiu 10%

SUN 2-9 FBn1suszanaAndeyanvinvng
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ieserindsulrIndayalmemuiiiiaTosRnns nMImUTInuNuRasuY
K oA H P A o % ° ANaa o ad A aa a
Wunguu aglddoyarniasasinuiduinaiuin lneiiisn1svan 3 35 Ae I8adeng
ANAFAIARNS A5NN55L0AEY LAY FoLEUTULNHY IneASindsn1atinaansas a3 oIl un
L. X 4. % B o
Aeeguuugudvid daanslugun 2-10

ASAsNIANAAENT ASN15oLedLEY

JUN 2-10 T3N1INMIMUSINURURREUUNUT

n1smsIREeuAILTeTiolduasdeya (consistency) iunisnsivasudoya
routhluldviensarlallifoyafianifauimaruwsisiy asliuiuouresdoyaifnan
mawBsuuasiineand msdsuulanedosin difudeyanieiBniafiu waranmunden
souq Mudsuld 33nsfildsumnuienfioiBiduldwiund (double mass curve) Fawanslu
Ul 2-11 dudunsmivdsuutasanuanduansindoyaiinuliuiuey mngesnish
foyalulifesinsusuudaliegluauaatulaaadunis
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400 800 800 1000
Accumuloted Ocrober - April precipitation, cm;
10- station mean

[Adjusted factor = A/B ]
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JUN 2-11 FBiulAsriung
2.1.3 NISANBASNNVIVURNINY

136N (interception) fia N13ANWIIINBINANTBHUNANAILT UeIA1BEAY
daunnag Teiun duld iy Zsugnasne & Uudu Wesmnuseniziinszninaluanavei
wardenieg gaviteundiutagsemeldlueinia 3u3end1 n1sayldeainnisan

(interception loss) ﬁGLLaﬂﬂugﬂ‘ﬁ' 2-12

100%
Throughfall
' aey Y

Throughfall 58
1 B

t e ¢ ¢
s N 7 .

‘ 4
¢ , Canopy f
/ b ¢ interception l Sonopy,
. N, 11.4% . interception
“Sstemflow ; “‘ : Stemflow 14.5%
30.1% d 7.5 ‘

Corn Soybean

JUN 2-12 M3iintanneuinnassn

N1IANTIVURIAU (depression storage) Ao USuruuftAna NN unnas
WudIlaaddna ndeainnisduuasssive sliunsdiugninuegnuray Ue a5l uas
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1

1AULN %Q%ﬂmmmmsalumsLﬁuﬁ’ﬂﬁwzs‘ﬁuagj AR TP AT BT RN T TER FRTR NN
wanalugun 2-13

Superficial storage

Depression storage

\ Stream Flooded plains

il ol

JUN 2-13 Msindauuiianu
2.1.4 N1352ME N1IANEUY ULASNNTANTELEY

133918 (evaporation) fis nI¥UIUNSTIUNINANTNSIUAB UL
Tuanaveshludulodluusseinis Tnsthlddundsnuanufoudivilfussdegasendn
Tuianaesth V3naihanas nanassgussena uasusduuiy safnnasio i
aduluan Tnetldeiifnafedrinanisuriidanaeiing guvnivesenna anudulev
ANNIEIAL ANUFUUTIEINIA wazdnwazvesiafiingsive nsianissiveaziigunsal

01 3IN15IEme Aaandlugui 2-14 Faagdalaanigiunieunsal daty n1smINTsTEmeY
VaiuealdsmsigatuUTInnE

water level
5-7.5 cm from rim|

JUT 2-14 pndansseive
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n13A1811veRY (transpiration) fie nszuIunIsRigABiInateduled
U358INIANEREN nN1sAeaINghy Ussanm 80% wariialu Ussuna 20% duilidnies
Mnaduiazsld daanslugui 2-15

g@} | Transpiration |

Sunlight =

® Unused water
® evaporates from
the leaf surface

@ The stem draws
the water up

Roots absorb
water from
the soil

2-15 ANSANYUNYDINY

o
(el
=)

N13A8IZIAY (evapotranspiration) Av ﬂ’]ﬁgiyLﬁﬂﬁ’l‘\]’lﬂﬂ’]iﬂ’lﬂﬁ’l‘ﬂaﬂﬁ‘ﬁ
Fwfunssemeniiufuiiivunaauey Fwaesaududulsnansldinvesiv dwanddugy
71 2-16 lnedsnnsuvausznuldludagiuezduis Penman-Monteith

%
Ysurunis lourvasng
Evapotranspiration
¥
Ysurunisaieu
Transpiration
+
%
YSUIUNITILNBVDIUN
Evaporation

JUT 2-16 M3AETEmEY
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2.1.5 N15YY

1534 (infiltration) Ag ﬂizmumimé"auﬁﬁuaqﬁgﬂquﬁaﬁumaﬁuﬁuﬁﬁﬂm
10 Fauanslugud 2-17 Feasifinnnutulufurilifegeluld uagludiudlitu visduey
nansgunastiianu Seiladefidinaeontsy Iiun Unasnaiinnasuuiiafuuazaaudn
yoatfitsuuiinfu anuansolumstnivesiu Yiinuerilusesihadeiu anuain
LAEANLYTVTEYOIRINY AuanTANIATivesRu AuauniseamLazafivesin Tu
nsfnwazAUIAYiUALNNSYes Horton (1939) Mauandlugud 2-18

l‘l"l“l'l’l ’ -
SLESSSS S
s ee ey
1 s

MORE
infiltration
in porous
soils and rock

Water table

gﬂﬁ 2-17 N5TY

f=f+ (f - f)e™ it
(fo —fc) fo=f+(f-f)e
Infiltration capacity curve ; = PUN, I

AN

Infiltration rate, £ @ R

;_&\_,_ d_ ____,______EE —

\\ Time, t
Initial Abstraction

oh

A\ 4

gﬂ'ﬁl 2-18 @1N13994 Horton
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2.1.6 annInguldnu

gvnInemildfu (groundwater) Ao ihilunsnegniudesiteweansin nse
fiu iemusesiiuuan auinnsdud fanmnslneduosnaing niuiiidndsnugdlg
wdsem dldaull 2 Ussan de SuliildAunuudass (unconfined aquifer) wazduli
nlFAuuuUTiLsafy (confined aquifer) fauandlugud 2-19 lunnsnwrazendengues
Darcy tngdnsinsivaniuiagniuiludadiuduainisagidondsnuwasilsinduiussey
VNGREIVS

A

Unconfined

aquifer

Water table well

(in unconfined aquifer)

JUN 2-19 gnninenilasu

2.1.7 nsinaludin

v
o I

nslualugniimdermin (streamflow or runoff) e nslwavesinluwait
f5157AANIINN 3 @9u A YRR (overland flow %38 surface runoff) n1slwaLes
wsarildRaRy (interflow) waziildnu (groundwater flow) ﬁ’ﬂLLﬁﬂﬂﬂJgﬂﬁl 220 i
fu swfuiu naslwatasy vietvinldinAudilnasenniiudl Fonin tvinlaenss (direct
runoff) daunisinawesy wiedildRanuiilnaiilnasendrs swufusuildau Sondr s

Iyafiugu (base flow)
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U7 2-20 mslvalugnih

¥
= [

n1siadeyalivi aslin1sasaniianmietininiuedivinguszainues

Y 9
4 1

nsldau dwanddugun 2-21 nisideniasanndinuivindesanians laun 1) n1siida

4

(accessibility) Aa @u1saldlunsI9iIRsEAULILAaEERIINITIRaYBIU LN N@AINDINA

q
[y

Tnoamzdunnvtinuazdvia 2) Anuiieane (adequacy) e ausninssRuinuarsnT
nslyaveni Idszduaugainene 3) nisihadsnim (stability) Ao saegluuTammin
Fanaifiduas fadesnin liifanistawisudeanagnou manss Liflwaandue
(backwater) in3utinas (tidal) finanuduiusseninednsnisinavesiuazsyfuiiasd
viioliivAsuutasine waz 4) A1Nans (permanency) e f?ly’aa;ﬂuu‘%nmﬁhigmumumﬂ
awnlaq Faevlitoyafionainviogyme aniiiatidesduiiunisiatoyasiie Tiun
m3¥agUsinunsd Ae myinseduiosimesdisuunauarludnilnaegsdassduan
myandngIu AsEduN (stage) Ao seduvasiminiedudedeiitmun seduimaatiu
nNand, I, (mean sea level, msl) 5AUS19BIaUYRA, SaU. (assume datum) nIdlliiinue
dng1u (bend mark) Ms¥aruidivesh uarmsiadasmsivavei

AuduTuSsEninsERuLazsnsnisnavestn/USunnnsinave s
(stage discharge relationship) Luawmmmmmmmuﬂm dEnuIEnsINsivavesinlug
mmmsuummmummwmu LaranaemnusEULNTianas mmmauaamwmﬂwamaau'm
ivmmmm szasalguns AN duiugsTwinssEsuT e amiflmﬂwaﬂuaam T
Lauim nslvavesiin e TAsUsInan vise Amnuduiusseuinssesutuassnsnslag
Yot Rating Curve” muamﬂugﬂw 2-22
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JUN 2-21 annilini

| Vot bl et )

Tasnwasalugn

wihdndmin Wuldsgmanasiva

YIUARTD
v

W W R W TR e e e e T T T

Manual stage

t Astomatic sage mossuremont

awansasuulasluuiasl snanmhdadihenaiimsiauneiennaznay amua1adunaanuImige

suianaiannivaasun inetingedu

A v o ¢ ! (Y g (Y g
’E‘U‘VI 2-22 mmauwuﬁizmwizmmuasamwmﬂwa‘umm

2.1.8 ¥an1wn1sinaluanin

v s

yaninnisinaluaiun (streamflow hydrograph) Aie ns1WAILEUNUS
5e1I98nTINs avesnludtiunen dwanslugun 2-23

asivimilsnae (unit hydrograph) #e sanmvasivinlaense (direct
runoff) filvavufinhusenaniiuiiqui ifinudn 1 wiae (1 wufiwes ude 1 42) Su
desnanduan D $3lus nsmtvimdsniedueiesfioddgluiviguainet 14luns
wanansivavestviniiiaandunnvisdadiumslutasnarnd meluiiufiquiiifinun
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nsuzaus:m
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L.

U

c
c

nswilthelfannsadeszinginssunisinavenitldegnafiussansnim ndnnisddaes
Unit Hydrograph Aema1utduidadunarnissiunale (superposition) N15&319 Unit
Hydrograph ﬁaﬂ%’%;&aﬂ%mmwuuazmslviaﬁuaaﬁﬂuaﬁm msvasdTlans iz el
annsanensailsunaniluewanldfity 38n13ad1a Unit Hydrograph ﬁiﬁ?j’ﬁ’uiquﬂ‘imm
SV GRERG) s?iﬂt,wiazﬁ%'ﬁaumagm sURUY LAYANIIINE ANAN UL Wy 35 Snyder,
Scs, Clark Wudiu lunisadrsensldnisadisandunaisgnudiniiade wWsliiinaiy
undede fuandlugud 2-24

Groundwater
recharge
infiltration

Excess

Infiltration
Excess rainfall

I Direct runoff
[N Baseflow due to interflow
I Baseflow due to groundwater

QAN

QE]

U7 2-23 vanmnislvalud

60 T T T T T

° |
- Sasnsinagogmaie Amwasandhanmslsna
_or ) wagnngn 4 naw
T nywiiwimilenlieidy 2
& 40r WIMARIARIY UAY
= ¥ : o a
g a0l nswidwimiominae (QA9198198IN3LASH 31
&
- msl*wagaaga
€ 20
&
35
10F
0 1 1 1 1 1
0 12 24 36 48 60 72 84 96

a1 @il

JUN 2-24 nyvivivilandiey
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2.1.9 NISLARDUAIVBIUINAIN

nsiAdsufvesiman (flood routing) Ao MaUasuwlassaninnisiva
duarlnasenainsruuwsith uiesnafudl nsiedeudavesimainulseenldidy 2
Snwmy Ao Matedeusvestvainsiug1afiuih (reservoir routing) Fauansluguil 2-25
wazmstadeuivesimaniudh (channel routing) fauandluzud 2-26

Byt vadh 1 LR T [
snai g (reservoir) ndemsvnurwialdanasinutn
- vosémin (river channel) sftues iwsendsannms

@ mMIarasspsAdRsnsinagede ]

~ o a X dF ¥ a o Fy | & %
¥ FAIIUIDUUAD WRNNUINEINMELARBLTEUNADINURD

- 1 & v 4 @ :'l-'l-'zl R
MIATHENAUE (HOLNUAMEIF LTI LAWY 2L 2ANE

- ¥
Waraurlwasen

- - ¥ | ? I da¥ o
AMNUATIUNDIMT LALUADURIBENAIMNDNNERYIINNWIUEY

\ Ian () / Fudou
Srsasle insshlwadnanninBinesilnaeen Urwniuftute .
¥ LI . . J ¥
Pawmsvenhluswnaziaiw (AS/Ar > 0) . - . .',_\ R -
\ Pt

VhnmaWn
J‘.F -
P — . BTN NEEN
(Drod storoge) e

P = Y 5 1 1 =3 4
E‘U‘V] 2-24 NMFAADUAIVDIUINANNIUDINAUUN

g

Peak time delay (AS = 7 = 5)

g &

g8 8

n3n13lna (@v.unsAund)

g

3Ems Muskingum haEmsdmmsimaadenties
53 ' o a - -~ 3 8 P a a | o ¥ da
Dl At iemmaanwemissiol | |M3dnouledEi ameninsuiesiniiitgy

voudies Muskingum el a6, 1930 wiwafias

JUTN 2-26 MsiAFeufivativaINEIuE1N
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2.2 AYU3NEINUVLUUTIA0IN19@NNINYD

2.1.1 AMURUIYVDILUUIIADY

LUUs1a09 (model) An N15adedaunuasavdoninsineedssuy ol
annsafny Ans1ent vievhwengAnssuvesszuuiily Tnshidemmaaewdeldiuvese
wanely Wy wuudtaesgnnine’ (Hydrologic Model) wuudnaesgiiennie (Climate Model)
Tuwnansndinmans Tanaidada uwud 5U 1Hudu

LUUT188991987NINe1 (Hydrologic Model) Aip 1AT83H81TTEUUNY
ANAAIEASN TN UNTZUIUNTT A8 UVDIUN TUSEUUSISUTR 11U Husn dnluauinneu
N15TUVDUNARY kazn1siraluidn Teeldaun1sn1entinAIans 1se ATINENINILATN
4‘ o o a goJ 491} d‘ dy d‘ d! o‘d‘ a dy v 1 MYy g
ierwIuazdaIngAnssuvesn luiuilafiuivila viawmansainiiaulaalilany
Toya vivoursmnnsaldiliiiveyaliosandslulmintuase wu nmsfinwifeadiuanubes

1% '
o

Y1yuinnUsunatvindindu iissainnswasuniasnistanau wanaudalilaasu

=3

Jalifiveyaluneudnny

o d‘ v v oa A (574 ) v ¢ a

wuudnaesagingtesivdsimialaly (unknown) e Hadws (output) NG

313 (known) vi3e Tayaunt (input) Iaedeiis13 laun Usunausly gaumgil wasdeyaduy
Megnilesingn uazdeisnlidifeusunanimiy

2.2.2 N153TBUNLUUIIADIAUANBUSNITAS1UUIIADY

LUUTIE0IVNNENNINEIENNTaL U LA Bz a5 1uuUdIans eandy 2
USZANTAN oA hUUINABINNANAAIEAS (mathematical model) Wag WUUINABINIG
N8N (physical model) Aauandlugui 2-27

1) wuUT1aemeAda1ans (mathematical model) Aa wuusaosdild
AUNITNNAGAAIERS Y30 ATINUTWIAY UIUNUNTTUIUNIINNGTIUYIRVON 19U N3
TauRafuy 1530 M3seme @89 dWelireufumasmuiauazyuienald Wy HEC-HMS
WAz SWAT wuushasindinanansiiden Ae Whaides Sinseituiinualngld wane
dsuni1sTiasmanensdl (scenario) wazideusafunuusiassduq I wu lumasinie
Tunaieswsia uwiidesaia Ao deslideyadiuiuain uazaruutugtusgfuenudilaly
NITUIUNITHALAMAINUBYA

2) WUUTI88919n 18079 (physical model) 8 BUUTIaD97iTIa 0
an1unsaiaiade YanaiwiediaadlurieslfoRnng Wy nsadrauudiaesduingians
(Frems18 1 1am) iWeAnyiusai nsfaeng nslualudid Wudu f4ed Ao wang
wAnssunnen et Whlade wazmunedunseuivieidedavianizyn will
Fadaia Ao T aldiregs uashldenndlefuiifnuelngviedudou
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nsuvaus:nu
13 2568
W HECH TS\H = u]
File Edit View Components GIS Parameters Compute Results Tools Help
DEB& |t & &P &Py + Hnesdand ] R 1997 VBEDI®
s A B
=i TruckeeRy_R70 ”
- gy TruckeeRy_S70
Tzm
© A TruckeeRy_R60
+ i DogCk 510
DogCreek
= g TruckesRy_S60 v
DogCk_CF Ik
=i\ TruckeeRy RS0 /
= 2 TruckeeRy_S50
B mogul
# s TrudkeeRv_R40
¥ s TruckeeRv_S40
Reno v
Comporents  Compute Resuits
8 Juncton  Options
Basin Name: Jan_1997 ekl
Element Name: Farad # w |
Desoiption: I | X B
Dovrstream: TruckesRy_R60 vl
Graph for Junction "Farad” a X
& Junction "Farad” Results for Run "Jan_1997"
QM
BP 14000
2 o]
10,000
g 8000
& 5000
4,000
2,000
27lz8l29l30larl 1 T2 TaTaTsTal7 T g iolvilaal1al1al
Dect996 | Jan1997
Legend (Compute Time: 13Apr2020, 08:15:02)
=== Run_Jan_1397 Element Farad Result Observed Flow
== Runjan_1997 Element Farad Result Outflow
=== RunJan_1997 Element TruckeeRv_R70 Resut Outflow
e Al ENEEEEE Run:Jan_1997 Element TruckeeRv_570 Resut Outflow

n) WUUIA8INNALAENS

(O

) WUUTIABININIBAIN

JUN 2-27 WUUTNa0ImMNaNIEATNYBIGU
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2.2.3 NMSTUUNLUUINABINIQNNINGININYANLIAN1T1ADY

LUUS1889IMNgNNINEIEINNTRUIILTa1 91809 sonilu 2 Uszian
wén leun nssrasamsnisal (event) uaznissiasssiaiiles (continuous) fauanslugui 2-
28 Taguuumgnisal afinnsuaniznszuIum Mg Ineludsiiinnguagiud
nEanmgvii duuuudeilenmuadsiiiamgnsaiuastaaasswinang sl
Tnsannsnaedidemuudmasiuiluuasads

Tu HEC-HMS Lifiadndvdnildfndulaidensenitanisdassuuuimgnisal
(event) AuwuustaLiios (continuous) amuatusgfuiinisdassiidentd Tasuuudiaos
wgsaiinaziifissdeyanululunanisgndoning vaiinisdiasuuusioiiesassiuds
nsszmeszmeTidululs (potential evapotranspiration) luluinagndsuinel was
AFn1sgdsunfiinniuaudulufu 1wy 33 Deficit & Constant 38 Soil Moisture

Graph for Subbasin "WF Russian” ol . Graph for Subbasin "WF Russian® e
[3 Subbasin "WF Russian” Results for Run "Jan2006" L3 Subbasin "WF Russian" Results for Run "Basin Averane 60 yr"
a 0007 o 0o

] 0.2
B g "] Bz
= 1 o4
& £ oo 8 =
3 1 Z  os
0129 08
016 1.0
20,0004
20,000
15,000+
15,000
& 10,0007 g
3 g
L5000 [
7 I w I x 30 a1 3 - - -
Dec2005 | Jan2006 1850 1960 1870 1980 1850 2000 2010
Legend (Compute Time: 03D=c2015, 14:03:40) : 04Dec2015, 10:30:57)
—Run:Jan2008 ElementWF Russian Result Precipitation erage 60 yr ElementinF Russian Result Precipitation
m— RL.Jan2006 ElementWF Russian ResultPreciptation Lass m— Ry Basin Average 60 yr ElementF Russian ResultPreciaitation Loss
—+— RunJan2006 ElementWF Russian Result Observed Flow urt erage 60 yr Elemert iWF Russian Result Obssrved Flow
—— RunJan2006 Element:WF Russian Result Outfiow Run erage 60 yr ElementWF Russian Result Ovtflow
I
) 6 ) 1 A
q

JUT 2-28 WUUTIADIMNENNINGIANNTARUINILYINIAT1ABY

¥ 1
=]

2.2.4 NMITUUALUUTIABINIANNINYINNNAN YU VDINUT

LUUTIaIM TN AINEIE N IILsEEn Bz vesiiufl senidu 3 Ussiow
nan ALA wWUUINaeadesIu (lumped model) LUURIEBILUUNSEANERUT (distributed
model) uazuuUSaeNUUAINIEINETLT (semi-distributed model) é’ummﬂugﬂﬁ 2-29 4l
Fasteluil

1) kuustaendssa (umped model) uuuusiaesiiuesduindu “uie
Ao Tngliaulaeuunnensangluiiud iy Snvuegivsema fu msldusslonifau
a4 wuuiaesagliriadeviorfumuvesiufitamualunisiunn wu Auiusuede
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[ Y] (%
o o 1%

Yaguianun waldaunisdnasenssuIuns Wy n1svauiiafu Wi auaudEven

17 1 1
ISP [ a

Lown funguungniasailugaie (point) luawlarnuuandrsngluiiun Tiveyaind
ey Hlassadnuazaunisnlidudou wunsdmsuiiuiivunadnisUiunans viededvoya
o v Y a A P ' P 1Y) v & Aadawy v A ¥ o w

i doh fie Tdaud1e TdaaUssinanatey wunziuiuniiiveyates Tuvaued dadnfin
e launsadnasanansenuidaiuila (wWu dusnliwiiulusdasdiuvesduii) Ay
LUUEIR LD UAUBUUNSEINYNUN (distributed model) WU hUUTIABY HEC-HMS
(@ w1509 1AM Lumped Wag Semi-distributed LaMANIIHIA)

2) wuuTABILUUNTEIERALT (distributed model) luwUUFRDIMIIENN
Ineniifinnsananuuandsvesnuandiluutaziumsneluguin wu aruduvesiiug
Ussuamiu msldussloniinu Viinasuiinnluuiazqn a9 lasfiufitammaasgnudady
M13719 (grid cell) visanihggasgay LazyiINISAILINNTEUIUNITN NN N luLAawad
oeadudasy JumadnsveaudaziwadazgninansauiiolinseingAnssuvewiaguin
AnautAvEn Ao wanmadsuulamowiiudsludeiuil (spatial variability) fuamnia
mafdauielasie (grid-based w3e cell-based) lifouaieituiog1sasideon Wy wwu
fifu DEM, land use, soil type anansonansadnslundaziufiges Wy nslafindu g
Fuvpsih vav dai Ao IiuadwsTlazBeauazuiudt vangdmumsinyinansenugasnis
iR wiogiivszina munzfunsids msdanisduivunalug wazn1sususzeyen
wazanunsaldsauiu GIS 10a dednia fe Tddeyadnuiuinuazdesdinunimes dadldiia
AL wagaedldrauinnesussansaings lassaiawuudnassdudou o1adesly
$392919lun159AT1ER A ARUNAENS 19U WUUTIABY SWAT (Soil and Water
Assessment Tool) luuuy distributed) (1451 anansznunisléiauuazianssunienis
NYAT) WUUIIA4 RRI

3) LUUTABILUUAINTEANLT (semi-distributed model) Wunuuiiass
nsgnninefiutsduinoonfuiiufiges (sub-basins wia hydrologic response units —
HRUS) uddunmnszuiunsnsgnnineuenduludasiuiiges Tnsluusdazmisasied
S Lumped (59ufuil) usinsuds sub-basin vildaunsaasioudnvasaumnainnans
vosiufl Wy Anuatndu Yseindu neldfiau uasUsiuduiunndstuluudasiu
AuautAndn Ao Hufiduirgnuindunans sub-basin vie HRUs Auamiiry i n1s
FEMY N138X 18 wenluwsiaz sub-basin #A1TUIANNLANANYBIEN YL TUTEINAlY
seduwils deyaridunnnin Lumped wsitfonndn Distributed o Ao AuUsiugILIAAT
s3Uv Lumped ldudouwin distributed wiasvouanmiiuiildaneaunas Mauls
yanavats enuddeuazimnssy Waonfiunefusznanalussdulunas ey
nsAnwguimuianansdiving desaia fo dedddeyanivsemeanasnislifiauiilouts
sub-basin ANUAsLBEATUBYAUNILUNILT Seipsfiarsanegiamnyay Anuutug ey
fuaMnMYaIlaYalulsay sub-basin 1Y LUUTIRB HEC-HMS (1311501uA sub-basin

UMY 2 ATUSTUFIUNNENNINGT LaghUUTIa0Im9eNnINe,



23

WJ
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nsuyaus:nu

u

LazINaeunAINLiazqudasla) uaghuuIiasy SWAT (Soil and Water Assessment

Tool): wusiufeanidu HRUs a1 land use, soil way slope

P
mmar s
™ et 1 §
- 2
b Y 1
& b
)] Eﬁ“”"ﬂ“
i I’y
(4 { -
{J r
S X L1
< A
GE( d a
i ==t
~ v
) lumped %) distributed A) semi-distributed

a ° a 1Y) A A
;JIJ‘V] 2-29 LUUINABIVNNGNNINY NN YUTVDINUY

2.2.5 NI MUNLUUTIABIAINUUININITATIUUUINEDY
LUUTIADIVINENNINGIALITARUIAINRLINIINTES1IMUUTIa89 sanidy
3 Usslanvian Aauansluguin 2-30 Iawieludl
1) KUUINBBITINEAIN (physically-based model) 83UNUNTLUIUNITN
sysumAlagldaunsmaildnd wu nseysndulatarndsu danuazidungs
2) LUUT180UTeUTEdng (empirical model) ¥ doyaaiftiioasuiy
ANUFNRUSVRIILUT WU WUy 1 Rational Method %38 SCS-CN Method

3) LUUTIADUTUUIAA (conceptual model) HANNATUTENINN AU
aunIneAdamans dauaunaseninemnuduguazaudglunsld

Layered Green & Ampt Loss Method
SCS Curve Number Loss Method

8 Subbasn Canopy Surface LOSS Transform Basefiow Options
A =
Basin Name: Alt Post Dam (4 Subbasin Loss Transform Baseflow Options

Element Name: Deer Cr
“Layer 11nital Content: |0.46 Basin Kame: Alt Post Dam
Element Name: Deer Cr
Layer 2 Initial Content: |0.46 Ny
- Initial Abstraction (MM)
Conductivity (MMHR) 1.8 S —

“Max Seepsge (MMHR) [1.4 “Impervious (%) 0.0

“Max Percolation (MM/HR) 0.2
“Suction (MM} | 200
“Dry Duration (HR) | 12.000
*Impervious (%) (0.0
*Layer 1 Thickness (MM) |350
“Layer 1 Saturated Content: |0.56
“Layer 1Field Capacity: |0.46
“Layer 1 Wilting Point: |0.27

1 2ear 3 Thicknacs Mt [ 950

n) physically-based model 9) empirical model

JUN 2-30 wuuiaesdaneniniaidauseding
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2.2.6 M3IUUNLUUTIADM NN INgIUANlsiLuay

LUUT180INN9ENNINEININaNBEY0IAL LY (Uncertainty) 71
Aedestumsmamsnivienadnsvaauuuiiaestiu useendu 2 Ussian Ao uuuiaes
WainnuaLLuel (deterministic model) wagkuuIIRBLTIEN (stochastic model) Aaens
Tugudl 2-31 fasialuil

1) WUUTNRBILTINRUAL LD (deterministic model) A wuusanadi T
maawauuuau dwsuyateyaund (input) ‘mmvium VL?,JEJWJ’]:LIEW (randomness) L9131
Aeatoq aldvayaieniu nadnsas wmaumwﬂmq Luuaesdnefusyuuidla
ﬁumaumamugmlm

2) wuudasadisda (stochastic model) fio wuudtassit anAwlaiuuey
3o anundu Hlunisdwin dmsuteyadnd (input) ey nadnserawnnaieiu
Tuusiazass MiloosursssuusssumAfiia1uulsUsu 1wy wuusassnsinduiuy
Monte Carlo uuusaasiivmngfuszuusssurAfidaunlsUsugs

Graph for Sink "Sink-1" - [m] X Graph for Sink "Sink-1" — m] bd
k Sink "Sink-1" Results for Run "Simple” ’T Sink "Sink-1" Results for Uncertainty Analysis "Normal”

q ¢ q B0

B 00d 7,000+

=) &

5,000
6,000

5,000+
5,000

4,000

icfs)

Cd
=1
=1
S
1

3,000

Flow (cfs)

3,000
2,000

2,000 o

1,000

0 L —
1200 0080 1200 0000 1200 0000 1200 0000 1201
! I | ! ! : . 01Jan2025 02Jan2025 |  03an2025 04Jan2025
1200 0000 1200 00:00 1200  00:00 1200 0000  12:0( Legend (Compute Time: 23Jan2021, 07:01:36)

01Jan2025 02Jan2025 |  03Jan2025 04Jan2025 ResutOutfow Mean ~ -eeees ResultOutflow Mean Plus Std Dev
Legend (Compute Time: D4Feb2021, 10:16:36) | | === Result:Outflow Mean Minus Sid Dev Result:Outflow Maximum
== Run:Simple Element Sink-1 Resul Outflow Result:Outfiow Minimum

) deterministic model 9) stochastic model

JUN 2-31 HadwsuauuTIaudeinualiuouLALI Ty

2.2.7 MITUUAKUUTIABMGNNINGINUNITNDS

LUUTIa0IM19gUNINg 10 uN151ilmes wiseamdu 2 Uszian de
LUUTAIN1TEmsNIRla (measured parameters) Wagluudtaosnisidmasusuale
(fitted parameters) Sinssaludl

1) wuusiaemsimesiitnld (measured parameters) fio wuusIaBdi
anunsanuuaAInsIdwesanauantivesszuu naglaenisialagnsmselayds
NeSouiigndnnsTa fregrsesuuiiassUssianiifenuusiasnisiureinves
Green waz Ampt Faflmsdwmesfeainisiivetlansedn (hydraulic conductivity) waguss

UMY 2 ATUSTUFIUNNENNINGT LaghUUTIa0Im9eNnINe,
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anfiwuImtIn1silen (wetting front suction) danvaesAfanarau1sadnlalaensenle

a4 & A a i = 19 a s A ° =
w3osdlenililufuseninsseunisilentazis wasidiwesau q Aldlukuudianin1sdun
ansaUszanaaliegininetiemnnsuilliedu tnsllefuaiuisasyyliainnisnsivaey
Aumealalaunsy

2) wuusiaeansfiwesusuaild (fitted parameters) fio wuuTIaeidl
wsiwesdallanunsatnlalnenss urdemnamisfimedmariulnonisusuliaonndes
ﬁ’whﬁé’qmmiﬁ%ﬁazﬂaﬁauvﬁﬂLLazmaé’Wé fograwosuuusiasslsemiiaeuuusiasinis
Suaeatnves Muskingum geiiwnsiimes K fannsauszanaldlnensiannnariviiiu
V19U TN 9 wANIsITAed X L{‘Juﬂ'm'ﬁvmmL%mmmwsuaﬁvﬁ’mﬁawau
(attenuation) lutramnai Taedwes X fismunedenisanneuiinin mummwmsmmi
idouinevelnsunulianneuas Saieafiavdssanadives X dmsudimnaienis
Aemsinszsilelasnsmiduinuaslalnsnsmesirlnasoniingu

UMY 2 ATUSTUFIUNNENNINGT LaghUUTIa0Im9eNnINe,



12

nsuyaus:mu

UJ

u

unii 3
NANNITULATNO B UBIAUYBIMUUINABY HEC-HMS

3.1 ANWAUZVBILLUUINADY

#1914 Hydrologic Engineering Center U.S. Army Corps of Engineers (1998)
Usgmealin laimunlusunsureuiiamesdnsaguuuudnaemaadinaans Hydrologic
Modeling System (HEC-HMS) T8 uTusunsunoufiamesdniaguiu tnssautugud
AFNTIUTAF1ans “Next-Generation Software Development Project” dlowoudiunay T
A.A. 1998 wuusIaeeiananaunsadnziaLduiusUsutavinfinnantdy waz
%umauﬂﬁlﬁaﬁgﬂuamwﬂ"ﬂﬂLLazamwﬁﬁmimmu Iﬂaﬁﬁyugm%amwaﬁ’mmmﬂ
WuUI1aes HEC-1 (Flood Hydrograph Package) agnalsinunuudians HEC-HMS o
AUEN3aYDIsIans HEC-1 Iiintuainiiu Tnensifiunnuanunsavesnissiansanim
msluafifinisasuwdasiununaiuasssaznng (Distribution model) wagn1531ae3anw
mﬂviaLLUUGiaLﬁaﬂ (Continuous simulation) 1@ wuudaes HEC-HMS Uszauaudnusaly
mﬂ%@’mtﬂuasmﬁmmu{]ﬁ]ﬁ]ﬁulﬁﬁmiﬁwmL“L‘Juna%‘ﬁ"u 4.12 Tud a.6. 2023 (USACE,
2023) Tngnszurunslunsdundeyady uaziiuisudlidudwin nsedeusvesi
siudni wslth uagenafiuth I@aﬂszmumsmaafjuﬁ’] fananslugud 3-1 udlunuudiaes
wdifsnnAnti duanduguil 3-2

Precipitation
Evaporation
Transpiration‘ Evaporation Evaporation
T L |
: | Through-Fall e~
Vegetation Stem-Fall ] Land Surface S Water Body
Flood
2 N
Capillary Ri \
Infitration| P e NS€ \
| Overland Flow \
A A
“.m Sewa Crmri
! Baseflow /
Percolaton| Capillary Rise //
1
| /

7
Rgcharge Watershed
- Discharge

(fan: USACE, 2023)

JUN 3-1 fauansnsyurunsiiaunvinlugui
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13 0o 2568

)

Precipitation

Evapo-Transpiration

Y T Y

Land Surface Water Body

Infiltration
Overland Flow

Stream Channel

Baseflow

Watershed
Groundwater Discharge
Aquifer

(3 USACE, 2023)

UM 3-2 fauananszuiunsiindviveswuuingaed HEC-HMS

LUUI1a9 HEC-HMS a1un3auuuTstnniuudnanananaunszuiuniIsiinuiune
19 91307 32 14 4 Yseian 1dun wuuSasanisgadedn (loss model) wuud1aas
USmmnslvadiistulasnss (direct runoff models) LLUUﬁTﬂaaqmﬂwaﬁugm (baseflow
models) uazuuusansnsiadeuiivesUsinanislvalugi (routing models) LUUFNRD
74 4 Uszuavldutsoandunuudiassdosdnuasuuudians iodumadenlsiuglols
Fenldmuenumnzauvesuusazssan siseasdensoluil

3.1.1 wuusiaesnsgydet (loss model) a19i3undn wuuTiaesUTuImstivin
(runoff-volume Models) lunvuiassnisgayidevesuiunau tnsiiduuudiassitldly
mﬁmiwﬁﬂ%mmmiq@Lﬁsﬁuaw%mmﬁémummﬁu (infiltration) FaUsznaufIY
LuuTaesges 10 wuudiass lnsfiudazuvudiassasnsaendulseianls dauandly
P39 3-1
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==l
AN5a7 3-1 LLUUﬁTmaﬂsjaaﬁumLLUUﬁwaaaﬂWiquﬁaﬁﬁ
Sdui WUUI1B9 UTELANYBIUUIIAD
1 Deficit and constant continuous spatially conceptual | measured
averaged parameter
(lumped)
2 Exponential event spatially empirical fitted
averaged parameter
(lumped)
3 Green and Ampt event spatially conceptual | measured
averaged parameter
(lumped)
4 Gridded deficit and continuous | distributed | conceptual | measured
constant parameter
5 Gridded SCS curve number event distributed empirical fitted
(CN) parameter
6 Gridded Soil Moisture continuous | distributed empirical fitted
Accounting (SMA) parameter
7 Initial and constant event spatially conceptual | fitted and
averaged measured
(lumped) parameter
8 SCS curve number (CN) event spatially empirical fitted
averaged parameter
(lumped)
9 Smith Parlange event spatially conceptual | measured
averaged parameter
(lumped)
10 Soil moisture accounting continuous spatially conceptual | fitted and
(SMA) averaged measured
(lumped) parameter

UNT 3 NENNTHALNG U UBIRUTDUUUTIA0 HEC-HMS
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3.1.2 wuudiassUiuiansinaiiinvulaense (direct runoff models) 18
wuudaesldlunisesureiieatunszuiunisvesUsunannnliladuriuasdsuldfuvseniu
Anlivuiify Fadsenaumeuuudnaedgey 7 wuuiiass Auandlumnsnen 3-2

d‘ o 1 o 2 96’ ! Idl a é’
AT 3-2 LUUI1a89808U0UUT1889USINENINTILAATULAUASS

St WUUTAD USLLNNUBIKUUTIADY
1 User-specified unit event spatially empirical fitted
hydrograph (UH) averaged parameter
(lumped)
2 User-specified s-graph event spatially empirical fitted
averaged parameter
(lumped)
3 Clark’s UH event spatially empirical fitted
averaged parameter
(lumped)
4 Snyder’s UH event spatially empirical fitted and
averaged measured
(lumped) parameter
5 SCS UH event spatially empirical fitted
averaged parameter
(lumped)
6 ModClark event distributed empirical fitted
parameter
7 Kinematic wave continuous spatially conceptual | measured
averaged parameter
(lumped)

UNT 3 NENNTHALNG U UBIRUTDUUUTIA0 HEC-HMS
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3.1.3 wuudnaesnisiviaiiugiu (baseflow models) Wunuudnaesdildlunisdnaes

L
nstaaniuniuinlafu feenainssuunaglinadnganin dasenausmenuuinasdes 5
wuudaes sauandlunsned 3-3

d‘ o 1 o 2 -&J
199N 3-3 LLU‘U’&]’]@ENEJEJEJGUENLL‘UUf\]’]ﬁ@\‘iﬂiﬂ’]mﬂ’]iiﬂawu;ﬁs']u

St WUUTAD USLLNNUBIKUUTIADY

1 Bounded recession event spatially empirical fitted
averaged parameter
(lumped)

2 Constant monthly continuous spatially empirical fitted
averaged parameter
(lumped)

3 Exponential recession event spatially empirical fitted
averaged parameter
(lumped)

4 Linear reservoir continuous spatially empirical fitted
averaged parameter
(lumped)

5 Nonlinear Boussinesq event spatially conceptual | measured
averaged parameter
(lumped)

3.1.4 WUUTI0INSAA U IvesUSHIan 1 slnaludin (routing models) 1Ju
wuudrassitllunissiass nsvvrumaiadeusvesFunaivviduanmessuniuaylu
anmiignaruauigeImIYwarans dsUsznauienuuiiansgos 8 uuusaes fauand
Tunsnait 3-4
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M9 3-8 wuUSReEeEYBUUs AR sARUSvesUsInaIns Inalugth
St WUUTAD USZLANYDILUUINADY
1 Kinematic wave continuous spatially conceptual measured
averaged parameter
(lumped)
2 Lag continuous spatially empirical fitted
averaged parameter
(lumped)
3 Modified Puls continuous spatially empirical fitted
averaged parameter
(lumped)
4 Muskingum event spatially empirical fitted
averaged parameter
(lumped)
5 Muskingum-Cunge continuous spatially quasi- measured
averaged conceptual | parameter
(lumped)
6 Straddle-stagger continuous spatially empirical fitted
averaged parameter
(lumped)
7 Confluence continuous conceptual measured
parameter
8 Bifurcation continuous conceptual measured
parameter
9 Reservoir continuous empirical or | measured
conceptual parameter

3.2 AYNNAINITNVBILUUTIADY

3.2.1 @mﬁmﬁ’ﬁmmmnﬁaﬂéjﬂwmmu (Precipitation specification) FIEU1T005U1E

LLazm’J'«Jaaumeiait,l,azmmﬁsuaqsm (frequency-base hypothetical precipitation) %39

winnsaidusunugegavemuiinasintuldnuanmiiiivun

3.2.2 WUUdnaean1saaidsn (loss model) FearuisaninaziuUIuiadvinan

YSunanhely way Auaudivesiiuniuii (watershed)

3.2.3 LuudnasuTuunisivaniindulaenss (direct runoff models) F99zLans
n1slnavuiiafu (overland flow) miamﬂmﬂl’ﬁmwm (|ntercept|on) nsifiudnlufien
(depression storage) LLa‘vm'ﬁafuLaawammaamﬂuamﬂwumiumaaal,maqu'lﬁﬁiwmm
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3.2.4 WuuSIanan1sdeufmstarians (hydrologic routing model) LUuASWaRS
nslraresdnluunasisTTuYIf

3.2.5 WUUT1@0INTTEnaTiugu (base flow model) wansfis n1slvaveifuain
NFUNIUTUAUTADY Y Inaeonuiudludinu

3.2.6 LUUINABINTINBIANSUIAULN (water control measure) S7U09N15 089U
91n01m3UsAui (diversion) wazenaAuia (storage facility)

3.2.7 wuudnaeenninseatenishva tiudeyanisnseantedivedu Tayaninaiiiu
anunsndnInINNsiuteyaetvaziden vausasinglionne

3.2.8 WUUTaDILENIANUABLLDY YaIn1slasuslasnnudulufusgenawiias 14
AusunNIsAUIMENNUBINURSULN I US T EZ e

3.2.9 N19USUTIBULUUTI893uUUDnluilA (auto calibration model) @11190
AIAAZLUAINITIILNDTANN ¢ 1Ae35 optimization Taun1sAvuAaaIUzLUIAY LavanIn
nilenAlasnusingg (hydro meteorological)

3.2.10 anunsallidenleadiugiudeya Feasiiudoyauazitenlesiuinioionts
Taszrinegluzunuusne 0uuuTnass HEC-HMS waganuaitayadu

3.3 NSATUIUVBILUUINADY

LUUD1889 HEC-HMS @150 UdUS e NBUUIIa0InaneIUnIEuIunISAnUS L0
191 19 4 Uszunn Teelonanaldlusiite 3.1 deasalud

1) LLUU'{i’wamﬂﬁq@L%aﬁﬂ (loss model) Usgnaume Luudnaedgey 10
LUUNaDY

2) wuusassUSuanislnaiindulnense (direct runoff models)
USTNOUMIY WUUIRDIERY 7 LUUIIa8d

3) LLUUf\i’waaamﬂwmﬁugm (baseflow models) Usgnaunig wuuidnass
g9Y 5 WUUINNDS

8) wuUT1aeInIsIAauivesUSu s tnalugun (routing models)
USLNOUMIY WUUIRDIEDY 9 LUUTIaBY

wuushaemdni 4 Ussamldutoenfusuusiastdessnnanauvusians deluus
avwuUTIaees fsuavdenveauiazuuusiaaiivananeiu Tneseazdunanuisafng
Fanfisldlu HEC-HMS Technical Reference Manual lugiiofazendogns Tnsuuudians
miquﬁﬂﬁw (loss model) astfunuudansgon SCS drunuudansuBnunisinadiiniy
Tnen59 (direct runoff models) g1 uuuusIangas SCS Unit Hydrohraph Tuaaiei
LLUUf\i’waaamﬂwaﬁugm (baseflow models) aztlunuudnasdgos Constant Monthly uaz
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aavheuuuaensmdesuiivestunanisinaludiun (routing models) azdunuudiass
98 Muskingum

b4
= [

3.3.1 wuudaean1sgayien (loss model)

[

Chow et al. (1988) na1331 Soil Conservation Service (1972) va3Usyine
ansgelsni ImiwunIslunsAanmsaydosuwsnanmiegHy dvsumgruiavun Ay
AnvaUSunauAIULANNS Direct runoff (Pe) N15USTUIUAIMUIRUAIUAY 31NA15LEAN

= 3 a a v a & A g a2 g =g
avauvasUuaiily dlnaquiau Msldaundu waranuyundegluiu Fedutuneuildy
N1391889N15a0LEe USuaumseisend loss model n1sAinwiluaseillduuuidnass
gLaulAIMIYes SCS IMNaUNITN 3-1

(p-1,)? (3-1)
1o P, fo  Usmnanhwudiuiiveazauiinan t
P Ao USwaniwluazaudinan t
R fio  Angyideisusy
S Ao AnwEmsanIsnUingsen Sold1nALALNTA Ve LT

Suinlunisgedanaziiuinuiluly aundiiazauves
Usuanaduannndaggdesusundinduiiny
drufuriosendnuvi an s ssfiandueud

% &

a ¢ & Ao v o
I1NAITILATITUNANITINAADIVDINUNTUUNIVUIALAN SCS 1ﬂm‘1/1um

ANNELTUS |, war S Tidaunisi 3-2

-2
,=0.25 (32
fatunaraueslud I ALTINGN t SAdaunnsT 3-3
(P-0.25)?
p_~— 7 (3-3)
P+0.8S

Usinaniduduiuiiutuluudasgasnaimuinainanuuannwe e
dvaudIuiny o Qmﬁu@maz@m’%'mﬁwuauwiazszmnm AHEANNINTSAUANGER (S) uaz
Snvarvesiuisuindanuiordosturiiums curve number wialdenge q 31 CN axdl
AudIRUS TR TaunTST 3-4

25400-254CN (3-0)
N
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Tneit s fivahedu uy. waze curve number (CN) iudniidmunduiield
unusuds S Inelullanuduiusiuviiavesiu (soil type) wazanwuzn1sldau (land use)
Farn CN Huondsfnenmuessnisiiausunamivifiaiu daen ON Sldnann wansindnaniwly
nslmafinfiugs A1 N fidiogsendng 0 f 100 ArwdufusiuauEnvesiviiuiaa
51Nu¢hm

Soil Conservation Service (1985) g4na11salUdnin 91NAIIUNUIENIT
MuAMYes S vnes Anenwnisgeydegeaniivase AeUsinuvestednssiufivdony
(available void storage) Fagfalsignunuiidstintuies faduisidanuing s famnnidle
araiulufiui e s faunniiaadeldisamtulufues Weauieuazazain SCs
ANMUAAT CN $i13€) fuanslunsmanuduiusseninasnaniiuwasUsinanivindu [y
A1 CN vesufififiananainutudountd1du antecedent moisture condition (AMC)
mueds Umnanduasansanuafinnnountmigluiifinnsun 5 Su waedifinnsandas
qantamnzUgnuasiitdie Tnsunfogluszduuiunats (AMC I) uanuBuiiufandnund
(AMC 1) wioanmauFudiganiind (AMC 1) Tagnsuts AMC 18y 3 ¥ila daun CN
dmuanmdsnananansadiald fieunsil 3-5 wazaunsi 3-6

a.2xcN(AMCI)
cN(Aamcl) = (3-5)
10-0.058*CN(AMC.II)

23*CN(AMC.I1)

cN(AMCI) = (3-6)
( ) 10+0.13*CN(AMC.IT)

NAUNTTT 35 wazaunI1sh 3-6 AuIAT CN V9 3 nsdl (AMO) Soil
Conservation Service (1985) laiaguin A1 CN azfianuduiusiuviinvesdu (Soil type)
anmnisldfiau (land use) ANTANNTUIDIAY (antecedent moisture conditions) i@
muanduvesiiu &1 CN fidunnnia ﬁ’ﬂamwiumm,ﬁ@ﬁwhqq nsal la = 0.2S 9zdA1 CN
vosuiifiidnvarnsliusslovditauiiong 4 fu fwdaiuiiiduiudios #ufinunsnssu
B 9 fuiutudueziuiugds lnsunfszinnvesdsnequiuldannisdisaniaaun
LLazLqu‘ﬁmﬂ%ﬂidwﬁﬁauaqumrﬁ‘wm (Hydrologic Condition) wuseanidu 3 @nmn
Fadl

anwlif (poor) Al ivUnAguiufidesndt 50 wWesidud

1%

anwneld (fair) Ao NvunAguituiisening 50-75 Wesigud
a A A tﬂy dl ! 6§ @ 6
dnma (good) AB WYUAAGUNUNNINAIT 75 LUDILTUN

Ingldnmusviinvosiudu 4 ya tnglddnsinsduiiunnsnsiudunamiasl
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fuyn A S muesUimnamivivh wasdammsTuasiugs ulfay
¢$uinnaenien sufuman Ussnaudenmevionsin fiinisszunethgauandalusn
nsBuInnG 0.30 thstedalus

fugna B fnsinsfuasiuliunanaudildfuinasna Wududn
Uunans LileRuasBentiunansisroudrmeu f8asnmsdu 0.15 §1 0,30 thretalug

fiugn C fi8msnisTuasiusii leldsuthmaennaiuseneudeiud

v 1
o a a

a o oA N o = =2 2 O
Fupuiuigaililesiuasiden 18n511380 0.05 89 0.15 Wradilug
Augn D InenmvesUTunuudviigs 18ns1n158uaAunn Yy

)}

v
o

lasuimasanaiuseneumeaunileondudilve Insmnzusnalndivb seaudilanu
i I gy = S = )
¥0ggInaBALIAT 13 IN15TUYRe 0 §1 0.05 Wratalus

1%
[

N15USUIUAT CN U89 unSuia unsaussutulaainnislgaunmu
USLLANVDIAU ANUTUSUAUNTIUAY hazd@ NS UNUNTUUINUTLNBUMEAUNANEUSLLAY
Gl ;%4 Q‘I 1 Y] o 4 QII
PIDNITIINUNANUY NAaSUVDI CN Aunadlaanaunish 3-7

CN = ——
COMPOSITE Z i

~ o 1 ° 2 5
Te?l  CNeoyposre A8 A1 CN i’auﬁziaa@ﬂi@ﬁuamysmmmmﬂu HEC- HMS

& 1 v = al o o 1 aaa a = U = 124

i Ao AsvtYRINuNSULNgendAuTlaReINUwarin1SlY

UNAUATDUNY

a ] ° o & A .

CN, Ao A1 CN d@nsuiuiiges |

A Ao NuNSTUIUveIiuNeay |

3.3.2 wuUIanslsununisinamnadulaense (direct runoff models)

Snyder (1938) l@iuun Lag AI1ULANAI9909990198155MI19198771L A0
Angaan peak fuaT9a centroid YesnsMLanIAMITLTBIUTIAHUAIIAY SIS
Inagagn (peak flow) LA UF 1IR3 (total time base) Wudauusdrdyaes UH &
uandlugudl 3-3 uazdmua UH nmsgu vosthsnmiisHunilands t, Susu Lag uay t, &
AU 3-8

tp = 5.5*tr (3_8)

U gj ¥ 1 d‘ a 1 1 v v
udmMIIUTInaliindy @a1115anian Lag wazAgean (Peak) o 6
919287999 UH Aidesnsiaunnaenualuaunisy 3-8 a1 Lag @1unsanilaainaunisi

3-9

UNT 3 NENNTHALNG U UBIRUTDUUUTIA0 HEC-HMS



J

123, 36

nsuyaus:nu

— et

Discharge per '
unit excess B ‘p
precipitation X

depth

Time

(is1: USACE, 2000)

JUN 3-3 nsmnilaniiginvinues Snyder

A Ll (3-9)
R=% ™

| PR, |

Tne t A9 9738789 UH Mdeens

r

t, #o Lag¥ed UH fifiosnis

lunsalun@ Snyder (1938) AUNUIN Lag U89 UH kagAgeansaniiguas

o A

USunausluaruiumanuivasnunsulndanudunusiuna@unisy 3-10
U C
P P (3-10)
—_ = C —
A tp

Il U, fie Agegaues UH 1nsgu

[ ' ¥ '
= =] ]

9 NUNUBINUASTUUN

o)
€

o))}

9 duUsyavsAganves UH

'
J I

Up
A
Co
C @B AAdbuMskUasrie (2.75 @wisu Sl way 640

dusurla-Usus)

dmSudraady q Argege Q,, Aaldnnaunisi 3-11
o
A t (3-11)

LUUTN883 UH 989 Snyder $194n13A1 Lag 1195514 t, kasduussdns C,
WUU1a99 HEC-HMS TAnmunan tos 183aun1sil 3-9 Windutiniangos waskiaunisn 3-
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U

10 wilevnen Lag 1e4 HU fidiaanis andufsudaunsd 3-11 Wlevndngaan Snyder léilaue
1A MnNuAAL IR USTe N UTINIAIY0Y UH Wazuuusiany HEC-HMS 1414
anuduiuslunsdnaigeaataznaiiin o UH MntuRgmeiugIuna ez
luusiazaauenvileanInaEannIsuszanauAIklIveUUTIaeY UH v8e Snyder

Snyder (1938) iudayanuazinvitanaaiiinui drunad1a UH daeisd
NAINIMAINMUARILUITDY UH Tildadspnuduiusvesdwdsimmunlifunnanvauey
ansninlavesiiuiisui @msue Lag T Snyder waualug t, Aaun1si 3-12

t, = CC(LL)™ (3-12)

3

oy Ct Ao duUssavsvesiuniull
L fie ANNE1IRdIIManaINneeentiagaunus
Lc  Ap AME1IT0EmMENINTI9eBNT49A centroid YasiunsuLn

C  Aa AAsinswUasmidiy 0.75 @ wsu Sl uag 1.00 dwsunn— Joun

A1 G w93aun13# 3-12 wag C, ¥93aun1si 3-10 anunsanildainnis
calibration 9105184 114U84 Bedient wag Huber (2002) A1 C; AI53¥0ETENIN9 1.8-2.2
fausHAndazdanuuandisiuinn wu Tuaguawidy 0.4 warsrudindlnuitu 0.8 uas
A1 Cp 0g581319 0.4-0.8 Tagdidn Cp famnidle Ct fiades BngUnuvvesnITUsEII
AfuUsunes Los Angeles District 9131 USACE (1994) fsaunsdi 3-13

LLAN
to=CC\ == (3-13)

Vs

g S fie ANUTUNIMUAYBIEIUINENINEAIINTA Centroid HIUDUUNVDS
#unsuih
N fio taveniasinevialuiian 0.33

n30dN19A1MUA t, TAMUFUNUSAY t. (watershed time of
concentration ABLA1WBINTINANIYAANS 9 Tuiundanisesn) Ineimun t, 1A1 50-75 %

U tc
3.3.3 wuuinassnisivaiiugiu (baseflow models)

nsluavesdvnluann (stream Flow) @mnsautsesnladu 2 dulug
Aw WA (direct runoff) a1nHukaznI1slnaiiugu (base flow) Msbuaniugiudunis

v |

Snwdwinaegtiasiluiiuniuihaniuiiuldua lisiutanvinlady (subsurface
runoff) NAanEeINHIgNLNHIULULE?
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Chow et al. (1988) nd1731 N1337aean1sbratiugIuisnisanase dnldly
11395181332V TEULLAUANAINSTIUTIR W UNGUUT Tnan1smanuduius @9
aunnsn 3-14

Q, = Quk' (3-14)
do o, o Uswmnslvaiiugiu fen t laq
Q, Ao UnnmnsivaiiuguEu {na t=0)
K #e avnsioniids

MN3UT 3-4 fiufidd Wusunueamslvaiiugiu Fdinsanaauuuendids
MNUBIIGENRL UTinunislraun fe sasamesnisinaiiugiuwasnisluaveaiiviin
fu TuwuuTiaes HECHMS a1 k Ao snandiusewinenislnaiiugiudina t funislua
fugnuvesiuiiiiuanuds nislnatugiududu Q uanuzBuduresuuusiassanuisn

Avuadusnsinislua w.2Au9) vseusuiunisivaseniienud (u.3Aui/nu.?)

wuushaesnsivaiugiuanansafmuslisudunieuniguiondaniniaa
g Tudnuairresnslvaldi fuanddugud 3-5 wdindwifafuliigean Adnsinis
ln1a threshold ﬁﬁﬁ%ﬂ"mumL‘flunmﬂ?iwa"ﬁammimaaaiuaumaﬁ 3-14 n1sANAUA
Uinanislvatianun (total flow) iga threshold tuuansfadmmmislvalusuvesdnadiy
dangeanidu 0.10 uagAuanUTunsinageaald 1,000 u2Aunit fadu Snsnisiua
threshold #A1 100 1.>Au# Sasinslinaléfazduanldanaunisi 3-14 e Q,
Wiy threshold fifyun

Discharge

Direct surface
runoff

__—Baseflow

Time

(fi31: USACE, 2000)

gﬂﬁ 3-4 n57N Initial base flow recession
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Discharge

Total flow

Threshold

Flow defined
Initial by recession
baseflow
recession
—_ . o Baseflow ——

—

Time

(131: USACE, 2000)
5UT 3-5 N5 Baseflow model illustration

Y

fypdns1nislva threshold mﬂwaﬁumuaﬂﬁmummﬂmmmasﬁuaqmi
luawuﬁ’mtjmu 'viaﬂmﬂuulummmmﬂwawu%mmmu Lmemmﬂamfmfﬁlﬁﬁammaa
aswosividafy sunse mmmmmummmmuma Faruldkueenluaniiudisuriug,
gn31n1sluasiu (total flow) LLaumﬂwawugmummmu

nasa1ninnIstia threshold UsunanislnavesdviiAuinaInuuuinaes
N"50ANREWIUY BNIUNATINYEIUIMY Wagnisiraiiug ususuilia1gend1e threshold &4
a Naa a Y o § v S i a a X oa I ad o A oa X
AnlunsalnficuAnmundsnyvitlinsnuvindanintudnasslunsdiiidnsnisinaniuay
AYafaesll AMwinInMsihdwRunTdmeiuiuUSINunsIAUaAeY AIgUN 3-6

Discharge

— Threshold — e —— ——
Initial flow

Initial flow
—="  recession
Se—

_—

Initial flow
-\~ recession _ _ — -

-~ ~—
e — //

Time
(fia1: USACE, 2000)
gﬂﬁ 3-6 151 recession with multiple runoff peaks
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3.3.4 WUUIIARINSIARRUA2v8USHNNsInaluaun (routing models)

Jsewa (2528) nani Wensudoyalfsafuguanuaurues storage LAY
input ¥3e inflow hydrograph 35115 flood routing @1xnsauusaeniiu 2 I5aleiufe
reservoir routing Lag stream flow %38 channel routing 115U reservoir routing 1Ju
Brsitllumsfnwiistunanssruresufnnmaiuinvessiafuih desuewesnsi
iwihfiladiigens uarlvasenananafutinlunansienn d1u stream flow routing Huidu
LWﬂﬁﬂﬁI‘ﬁUﬂ’liﬁﬂHwaﬂ’]iLU?ﬂIEJUE‘LJil’Nﬂi’IWﬁ’Wi’FUEN flood wave \iawdousaluniadn
Tt

Chow et al. (1988) na1v31 Tumsinszsinsindouiivesivinduanuise
nszvild 2 38lng) 9 fe Fin1sindeusivesszuuuuuduN (umped system routing) ka
FBnnsefouivesssuuLuuRaRT (distributed system routing)

1) 33n151AA0uTvoIsTUULUUUN (lumped system routing)
mﬂaﬁﬂmim?{auﬁmqqm%wm (hydrologic routing) InsuUUT1a99v8933UU (lumped
system model) 1 vhgndnaliduilsifuresnaiiissegafier o gafifiansan

2) 33n15AdouTivaessuuLUUAARDA (distributed system
routing) MuEeN1IAABUTINIIaAIans (hydraulic routing) TAEWUUTIA837835EUY
(distributed system mode) Hu twihgnawalifuilsiFures (time) uazan il (space)

USACE (2000) 19 a5U1835n151AA0UAIUDISTUULUUAUN tnedSuaq
. | & aady Yo ! ] ° | & Y]
Muskingum 3 TWIsNlTuLnsTaNgLasde LuuTasseguuiiugunsLitymiainguiuy
fanalullves auns continuity fegun1sn 3-15

e + 1\ /O + 0 /S-St ]
() )-) o

miLﬁuﬁ’ﬂiufjmﬁﬂL“ﬂul,wmi"]aaaﬁﬂé’wﬁ’umiiamm prism storage Wag
wedge storage 1a X7 prism storage Huvsuansiinilae steady ﬂovv water surface
profile Tuauei wedge storage Humsiinysunesiaeneldninga vesrduiviu (flood
wave) %‘Vi’J'WU'Nﬂ’]i“U‘U‘UENU'H/]’JEJ wedge storage amwmm'ﬂ,ﬂw prism storage 713199
nsmnuesivia wedge storage uauuazgniineanain prism storage muamiugﬂm 3-7
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Water Surface Profile | Negative Wedge
| storage

(131: USACE, 2000)

g‘dﬁ 3-7 Usuesludiu wedge storage

U31195904 prism storage {Wudnsnisiva (0) pafutissseznalfiozis
reach (K) U'ﬁJ’lG}i“UEN wedge storage Lﬂum‘wuﬂ‘mLLmﬂmﬁvm’mm'ﬂﬁaLfmLLa nsluanen
ﬂmﬂummmmm &9 reach (K) oty wuusiaes Muskingum Wewnisifiudn feaunis

7l 3-16
S, = KO, + Kx(I, - 0,) = K[XI, + (1 - X)0,] (3-16)

efl K #Ao 919a1v09nautvhufludadunie reach

X 9 Faimiin (0 < X < 0.5)

A ><it+(1-><)ot Wuihuiinnaslva 51miﬁuﬁ’ﬂ1u&jmﬁﬂgﬂm‘uqmima
a7 downstream control sty nstAUinLaznsivasanilanuduiusiuun wulunsdl
X Winfu 0 @un1si 2-27 agl@ S = KO 81 X = 0.5 Aenstrasanwazlraldnduintnyinnu

AV vy A o a X ' ° ) I o v v aa = P v
wazNan o AorauNiuTuegvalaue Felivinlrtesadluvuziiinisieasuiaslunieniu
Ml
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uni 4
ANIIUVBIUUT1A09 HEC-HMS uaznsinseudayaindi

4.1 AMNTINVDIULUUI1AY HEC-HMS

4.1.1 YN

izUULLUUﬁfmmqwﬂ‘imﬂ (Hydrologic Modeling System - HMS) gn
ponuuUL o aesnnineIvesinAifu Tsunsuilanmnsn wasaegnldlunisdiaesssuy
gyninelulanfenniauuvsuguuazuniourilan wnanesiFeuivignniner nwil
UNAEAUAT ADWNUNINYBLIINTENNINYT (Hydrologic Cycle) ﬁaLLamﬂugﬂﬁ 4-1 gmsuue
aznszUIuMsiuindng wuudiass HVS dfldanvaauuuinaasmeadinaansvainvaie
wuuLiledasanszuIunTEy Welviedenisiassuuudiaes HEC-HMS Sdufadedld
wuunTiinfinatnuate Tiud : unuivesguih iy “adniiessy” dmdudouuazdvias
foa MIuanmadndnsaesialusULUUN T LagA1Ig

FodrianilaweuuuTIansfinasnannis Ae n1sunuAtLrasnlifu
(Groundwater) Tuuug1aaa HEC-HMS : 3591899n15l1agu (baseflow) W18 LAY
Lifinsideudelnenseiunuustassduiiuina (aquifer model) UNIBANRRINT TR ATLAY
nslnagiuanusnAunyIiniilradudnaslulutufiugu fsenadadiiulud
wuushasstuiinuianald Feunulusuanaziinssuilsidunuusiasinisinavesinlésu
wuudresntily HEC-HMS

£ Geaph for Subbanim “Sobbasin-1" o
Subbasn *Subbasn-1° Results for Run *Current®

Condensation

H

Precipitation Transpiration

Infiltration Surface
runoff

Groundwater Flow
Water Table

Groundwater

dl U L a
E‘U‘Vl 4-1 LNUNTWUBNININTYNNTNYN

UM 4 MINTINVBILUUTIABY HECHMS Wagnaiaseudayainin



i Jo)
ol J
2

nsuvaus:n1u

43

4.1.2 29AUSLNBUNTINIDVBILUUINABY

MRV UUTIRDY Aanandluguil 4-2 Usenaume wauieises (Title Bar)
szuuY (Menu System) uaulasesile (Toolbar) kay Y8antieng (Panes) I1UIUdYe4 lag
uAazYDI9LLauNI1 Watershed Explorer, Desktop, Component Editor, Message Logs

Desktop with a
Basin Model
Map displayed

Watershed
Explorer

Basm Mamve: Mamstes olumbe WY1l
Element Hame: SFlohnDayRy_Sid
Deacipbon

Donraresn; SEIahvDNYRy_OF

Component
Editor

Message Ldg

SUN 4-2 n198veIkuUTIRes

1) uauteas (Title Bar) azuanestuvedlusunsunldnuey uassiumus
Mnsvealasens (Project) MUnagluvaiziiy

2) 5guULY (Menu System) Usgnausieg Luwawi’laﬂ’liﬁﬁiwiﬁqm
anunsolinulsunsulldagamndelu lnsuiasuyasiisonisidsifodostu dedragy
Iy Parameters 9giiT1onsAndsdviuilanisansfinesuuusan (Global Parameter
Tables) iloguazulunisiwesisududmivesdusznounmegnninelu Basin Model
Fonld adsluliyuiesenisens liamisaldaulddinga (nactive) wnlsunslsl
ansnsosifumssndsuldlugisnaniy

- Wy File Wurdsineadesiunisdanisiasinisiilaegauise
\indilaann
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-y Edit Usgnaumeadsdmiuunlyesdusznaunisgnning
(Hydrologic Elements) a18lu Basin Model Midonlinndslaifinisiden Basin Model Ads
nanuatuaylaglianunsaldanuld (nactive)

-y View Usenausiesnenisadsdimsunisvinenuniely unui
Basin (Basin Map) Adamaniiaylaianunsaldauls (nactive)

- 1Y Components 83AUsEnauvalUsunsulsENoUale Grid
Regions (Wufin3m) Basin Models (quﬁmaafjm}w) Meteorologic Models (WUUTNRB4
gnileuine) Control Specifications (Y8ANnuUANITAIUAN) Time-Series Data (Yoyayn
198") Paired Data (foyauuudug) wag Gridded Data (Teyauuunin)

-1y GIS Usznausnemdsuydmiu Avuaszuufidaues Basin
Model fifiuntsiieafunisutaungan (Watershed Delineation) wagnisruunditaids
afimans (Georeferencing) 1AuasdUsENBUYBY Basin Model lofinnsivunszuufide
(Coordinate System) Tneldeds Coordinate System &3 {l9a119091I013 SEUAILIALS
Waiimans (Georeference) lifiuasAUsznauUsein Subbasin, Reservoir Uag Reach e
Iﬂﬂi%Lﬂéaﬂﬁaﬁ@ﬂﬁimmg Georeference Existing Elements Wag Import Georeferenced
Elements n136A1szUURTALAEMTIzysumisasesiUsznoudumaden lildsudy
el 9g19lsinu U1IEN1591889 1WU HMR 52 Storm Precipitation Method ddufss
fin1952yumLar8993AUsENBY Subbasin Yafiae1aniauedn1syi Georeferencing Ao
aadUsznauluwaud Basin Model %gﬂ’mm’hagﬂmwmamﬁsu (Polygon) wazldumane
iU (Polyline) AsuaunsaidionuantasAusenaume q latuguuuy loreuuazidusssunn,
ﬁi’fa;gat,%qﬁuﬁ (GIS Features), i3oviaasiuusauiu

-1y Parameters Usgnouioadauydiniuida Global
Parameter Editors Aunlun1318mesuuusIu (Global Parameter Editors) 48 lvin
aansaguaziAlusmisimesves Subbasin wag Reach dwiussduszneuiliisnisuuy
Feafuld dmdunszuaunisluguin (Basin Processes) iidanuyninimesuuusa
(Global Parameter Menu Options) 9za11150 49 uld taniglunsdifiesduszneu
Subbasin %30 Reach lu Basin Model 1438n15tfu #og1919u minideniuy Parameter |
Loss 93l Submenu WaAIIIENITVBIITNTFYLEY (Loss Methods) Wavua w1Eianis
andeignldanulngesduszney Subbasin Tu Basin Model ﬂﬁ]ﬁ]ﬁ’ul,vhﬁ?uﬁavmmmlﬁaﬂ
1@ ‘mﬂumﬂaaﬂaaﬂﬂivﬂaua‘mmwm (Hydrologic Elements) Tu Basm Model a‘amum
mmmimmlmumuaaﬂuamﬂimaumﬂLaaﬂlmmuuu uanNi Wy Parameters 44
ﬂ’]ﬁﬂLiJHﬁ’]‘Vii‘ULﬂaﬁu’lﬁﬂﬁiﬂiﬁuaﬁﬂﬂiuﬂaU Subbasin kA : Canopy (W¥nssauAgUAL)
Surface (fufia) Loss (M3gaude) Transform (n13utasiii) Baseflow (mslyagnn) sad
aafUsznau Reach Méuf Routing (M3tadoufivesirlugtn) Gain/Loss (Mswiiuvioan
ﬂﬁmmﬁﬁwdwma) WndonosAlsznay Subbasin #3® Reach 11lu Basin Model 1%
Wasuidniseeiinalanzesduszneviignidonuindy sdsaaiinelusy Parameters Ao
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Element Inventory ﬁwﬁaﬁiﬁfﬂﬁa@miwuamawﬂﬁmaaaaﬁﬂizﬂaquﬂ"‘mmﬁwmiu
Basin Model mnfinsidenesiuszneaulilu Basin Model ansisasuandanizasriisznaud
mmaaﬂ amsmivmumimuamuamwm (Meteorologic Processes) Global Parameter
Editors Sldwsuisnisiieafiudiug (Snow Methods) T AT IR Ry (Monthly-
Average Evapotranspiration) lngazfoataen Meteorologic Model #in151dauisans
a1y Watershed Explorer diodaldaurds Global Editor GL‘LJLEJ,J‘H Parameters 1o
Global Editor agllane Subbasins ﬁwummﬂ Basin Models fvdouloafy Meteorologic
Model tfu gl#aunsansas (Filter) asAusznaulu Global Editor ¢innagaii (Basins) fiud
do8 (Zones) 9nA1uAl (Computation Points) Inegldifidensnsesfiyudieuuvestieig
Editor

- 131y Compute Usenausiesiensidsdniunisadne (Creating)
NM3AUI (Computing) kazn139AN1T (Managing) Tuaiuves Simulation Runs (N15371a94
@01un13al) Optimization Trials (N15nAaeIUSUAITIMNIZaY) Forecast Alternatives
(m1adonn1snensel) Depth-Area Analyses (11534A3189iANEN-HUT) Uncertainty
Analyses (N153tAs18%Au ld LU uow) ﬂ"ﬁﬁﬂumya"m%@maa%ﬁq Simulation Runs,
Optimization Trials, Forecast Alternatives, Depth-Area Analyses I & ¢ Uncertainty
Analyses azanunsaldauldianiedefinisadsesdusenouiuguiisndulideundy
uananil #1ds Compute azannsalinuldfdodotinndoning (tem) fanusadun
gy

- 1y Results U5ENaUfie 518n15A1&9d1m5UgNadnsain
osAUsENEUNISEMNIMETlY Basin Mode Adslulsy Results azamnsaldauldfseried
deuluasuiia 3 40 Ao desiinisiden Simulation Run, Optimization Trial, Analysis, %58
Forecast Alternative #a4in15180n 23AUTENBUNIENNINGT (Hydrologic Element) g4
Touniasens foedl nadnsannssrass indeuldiunds nadnsannsassaendould
1 vdaaniinssiassgnuszananadiia mngainisidsundasteyamsdives 1wy f
Tumsedoyauuudug (Paired Data Table) Aldlagosdusznay Reach Tun1sAuIa
Modified-Puls Routing AaA25%1n13 duraslna (Recompute) Litelwadnsiiuilagiu
TUsunsuasfnmuanugvosnadnsit Sududoyadianegniold uagazuananiugily
nImLazmTHaansIiiueg19daLau

-1y Tools A51en1sandsantznisiiiaenlday lunesdudaly
YaalUsunsu Agdl inTeilatiandy gauiuunluyl

- iy Help idandmudnia seuutemasesulatl (Online Help
System) a1nLuyil Asansafings 15013610819 (Sample Projects) ¢ uanainiiss
anansaihdaioulunisléenlusunsy (Terms and Conditions) dayatieafulusunsuuas
G0
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3) kA ULATEIED (Toolbar) LWULAEIAY FzUULLY (Menu System) kAU

a4 A 9 i 4 A Ao v Y v vy Y a4 A ' 1

\AT84ile (Toolbar) agdnnguiasesioniinisldnuaaeiulimeiuniasdisuisegieasly

mmaaiszmuim (Inactive) mﬂiﬂiLmsmlummsamLuumimumawaqLﬂsmmauuieﬂu
yuziu fesuneenadasileniey fleguuunuiniesiio (Toolbar) filuuanslunisned 4-1

M13199 4-1 AaBUNELaULATEIHBR1eY NiaguuuauInIeile

Tool Action
Create a new project.
O
Open an existing project.
=
Save the current project.
=
Print the selected item in the Desktop (Basin Map or result
= window).
R Select hydrologic elements in the Basin Map.
Zoom tool.
ol
Add a subbasin element to the Basin Map.
S
Add a reach element to the Basin Map.
L
Add a reservoir element to the Basin Map.
(=l
Add a junction element to the Basin Map.
&
Add a diversion element to the Basin Map.
e
_ Add a source element to the Basin Map.
=]
3 Add a sink element to the Basin Map.
+ Add a break point element to the Basin Map.
w5 Compute the currently selected simulation run.
%) Compute the currently selected Optimization Trial.
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M5197 4-1 (@)

Tool Action
Compute the currently selected Forecast Alternative.
Compute the currently selected depth-area analysis.
i
Compute the currently selected uncertainty analysis.
8
Open global summary table.
3
Open graph for the current element selection.
Open summary table for the current element selection.
|
o Open time-series table for the current element selection.

4) Watershed Explorer fio niid1andlsluntiivondnveuswnsy Feh
i fifugudnandluns SansuaziFengesdusznousinag vadasanisiieadosiuguin
(Watershed) Tnsianzlulusunsuogns HEC-HMS Tunthainail fléansn Jonquazdanis
Basin Models, Meteorologic Models, Control Specifications, Time-Series Data, LLaz?J'u‘]
I¥aghadusdiutu (Tree Structure) il au wieudlussAusznousneg denesiusznou
Lﬁa@ﬁaam%w‘%aL?Jmiwﬁwmﬁ'u (19U Component Editor) Watershed Explorer 928/l
dldanunse Whiveyauazlasiadnmwedasainisliegusinsuandussuu Inglidealn
naneuiiimiodumitarsenis fuanddusud 4-3 Tassaddduduresasdusznoy
WUUTIa89 WU Basin Models, Meteorologic Models 18+ @1u15at0189laann wiy
Components lu Watershed Explorer a3diUsznautatuuuiassasgninseaiulnawmes
weniu nnlasan1sdesnussnounnuszianasudau uilu Components 93UsENaUAIY
Tawmasuan 7 Wnawnes laud Terrain Data (Yeyaniiusewe) Basin Models (Wuuinaasg
1) Meteorologic Models (wuudnasianileningl) Control Specifications (U8fimuANIs
AIUAN) Time-Series Data (YoyayALIa1) Paired Data (Yeyauuudue) Grid Data (Yoya
wuun3n) diadenivawmesesrusynaundnlag Watershed Explorer az981800n iowans
srensmeluliawmesiu fogradu dodeninames Basin Models Watershed Explorer
ruansuuuTansuienalulasants winden Basin Model 1nq nass Watershed
Explorer agengifisifuiionans asfUszneunmsgnninevianua nelunuusiassiy &
mﬂg‘dﬁ 4-3 9ziiudn Basin Model ¥ Castro 2 gniienagy way Watershed Explorer 9¥
memﬁﬂisnaumﬂuﬁwm W1 Subbasins, Reaches, Junctions “1a Lﬂ%’eNVIZLI’]EJU’Jﬂ/
au Mioginsesduszneuniensduszneudenlusenis ansaliifie vene (Expand) vi3e gu
(Collapse) 518n151u Watershed Explorer La 9NIAUTNU Components a7 WU
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WJ

u

Compute U89 Watershed Explorer 3¢53U3534518015 Simulation Runs, Optimization
Trials, Analyses Way Forecast Alternatives MamunvaalAsINIg wagwiu Results Tgaunsu
L0 HAGNSVBILUUINADI NANUILEAD

__;l castro
E|_} Basin Models
fefbd Castro 1

i..-\=8% Fast Branch

G Outlet

<% Reach-1

-\ Reach-2

é,.. Subbasin-1
é,.. Subbasin-2
-S4y Subbasin-3
2|5y Subbasin-4
t...Ef8 West Branch
[+ ) Mekearalogic Models
5_} Conkrol Specifications
----- Conkral 1

“-(E5 Jan1973

(=)l Time-Series Data
E|_,'|| Precipitation Gages
- - Fire Dept.
[#-[C7) Discharge Gages
lﬂ Stage Gages
u—:. Temperature Gages
-5 Paired Data

Components | Compute || Results

g‘dﬁ 4-3 Watershed Explorer

5) %1019 (Desktop) UseNauA1eniIn19gaenaIntalsuszian saun9
Global Parameter Editors uasfidndiyfianfie wnufiduii (Basin Map) nisinsuaniwadns
i N3l 11519a3U wavanseteyaYanan (Time-Series Tables) annsauandleii nelu
W69 Desktop 3o wensenluuaninieusn liaudeanis egrdlsiniu ntenedu 1
nenuaaylianunsadreaenanivuil Desktop 16 Lquﬁzjmﬁﬂ (Basin Map) tHuin3asiiondn
Tunnsaiun Basin Model fléannsnifiuasddsznaunisgniine 1y Subbasin (ufigu
¥gee) Reach (M1311) Reservoir (8194fUn7) Wudu Tnen1sidenain wauiadesile
(Toolbar) uazideusefuliieuanAiag 11552 UNB LN IUTI AN (Physical Drainage
Network) uanani fldanuisa tudrnmunuiiitunds (Background Maps) iftadely
seafuguiuagsumisosdusznavlddaaubiu fregrunuiiguin Castro 1 Fady
#e813 Basin Map Fiiannlulusunsuves HEC fauansluguil 4-a
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X Basin Model [Castro 1]

West Branch 4 ;
I=R=  Outlet

EastBranch

| B3

SUT 4-a weheing (Desktop)

6) sufludruuszneu (Component Editor) iefinsidenssdusznaundn
wseasRUsEnoutayly Watershed Explorer visaidanasausznaunisgnnineituBasin Map
(neldundnandidessrusznauly Watershed Explorer N30L89N97N Basin Map) #1619
Component Editor LaWﬂ“maaaﬂﬂUi“ﬂauum Lﬂmumimamiumm Component Editor T4
dw3u nsenviieudluteyavesesduszneulunuudians deyanidndudesnsonazuansing
penduduag (*) ieszyindudeyatedu feedradu doyansfinesnisgyids (Loss
Parameters) U9993AUIENOU Subbasin Agfesnsanti Component Editor U84 Subbasin
Tnonss fanandlusuil 4-5

5 Basin Model

Name: Castro 1
Description: |Existing conditions

W

Grid Cell File:
Local Flow: :Nn
Flow Ratios: | Mo
Replace Missing: :Nu
Unit System: |Metric
Sediment: :No
Water Quality: jNu

NN RN

;;deﬁ' 4-5 funlvdruusznau (Component Editor)
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7) Yufindaaa1u (Message Log) T8A10LTLADU (Notes), ALY
(Warnings) waz YoHanaIn (Errors) azuantoglu w1 Message Log ﬁQLLamﬂugﬂﬁ 4-6
fonrumanifivsslonidmiuszy auvmiinisdass (Simulation Run) duwan vieavs
7 nsdfiunisuisedng wu msdalasens awnsasudunislddnse

MOTE 10008 Finished opening project "castro” at time 110ct2005, 14:00722.

MOTE 10173 Opened bazin model "Castro 2" at time 110ct2005 14,37.23,

MOTE 10181: Opened cortrol specifications "Jan?3" at time 110ct2005 154916,
MOTEAD173: Opened basin model "Castro 1" &t tirme 110ct2005 154916
MOTEADMB0: Opened meteorologic model "Gaget™ts" st time 11002005, 154916,
MOTE 10184 Began cotmputing sitnulstion run "Current” st time 11 2ct20035, 15:48:15.
MOTE 10307 38 missing or invalid values et to zera for gage '"Fire Dept "

MOTE 10185; Finished computing simulation run "Current” at time 110ct2005 154919,

= v

gﬂﬁ 4-6 Tunnan1nu (Message Log)

4.1.3 N198579UUIBBIGUUN (Basin Model)

n1sadanuuTiaesguin (Basin Model) fuanslugudl 4-7 Usznaudae
a519lasen15lnd (Create a new Project) aﬁ”mwmﬁ’waa%jmffﬂmi (Create a new Basin
model) tinasdusznaunisgnninelusuusiassdunit (Add Hydrologic Elements to the
Basin model) ldan35n1531a09 (Select Modeling Methods) wagAnnuan1s1dinesliiy
38nn391@e4 (Parametrize Modeling Methods) lnefisnsazidenvasiuney daeluil

JUT 4-7 msaianuudnaedguul (Basin Model)
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1) a519lasenislug (Create a new Project) Tunsasnalasenislug Tiden
File | New Tunii1dn1a Create a New Project 153y 30la39n15 uay dunisiidaifu
159113 Anuamsniden seuumiag (Unit System) lagldifudFuduldnudeanis mn
AnuiTnglasenisvesnmity File Explorer azdanaléinlasanistueglu awmeddos
(Subdirectory) uunaufiunes InsTntawestarldteidoatudelassnisvesn fuandusy
¥ 4-8

U 4-8 a¥alasenisin

2) asnwuuiaesauulual (Create a new Basin model) Aauanalugun 4-9

[HOTE 10008: Begn opening pro
WOTE 10018 Frished openig pro

JUN 4-9 aauuudnaesgunilvg
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nsuvaus:n1u

UJ

u

3) iiuosAUsEnaunIsgnnIneluLuuTinesguin (Add Hydrologic
Elements to the Basin model) fauandluguil 4-10 uuudrassguni Basin Model) 14lunns
o3uednunzn1inenmvesdui Insusenaudisesdusznauges 7 Uszian Tiud
Subbasins - fufisuHuluRIRY (Ejmfﬂsjas) fisutuanfiufiafu Reaches - funuves
Wit uaza1513 Reservoirs — o ALl unziaaiusssurAneideuiiatugunisssuien
Junctions - 9nsmMsvaInesdUsEnoudy 4 ihdneiu ufaglidnludedd junctions Lawe
0 uifvaeliuesnmeanlddnauiy uarlumeufdatnldves Diversions - Wshaosnisuen
widensistheen Sources - enailhuuvanisIumR Wy tw ieradnsnuuUTRewy
118U wa Sinks — aAugAnTslna Wy Yanedivienziaarudatenig Amainisnaing
oadUsgnoumanillfnnidetiosmudoins uazideslesiils azioudumenisivavenii T
e

NN EES

2 B Mo Wahoring k] =

i st B Mcring e

JUN 4-10 winesAusEnaumegnnIng lukuudnaasquin

4) 139n35n1997809 (Select Modeling Methods) é’mamiugﬂﬁ 4-11
d1m3U Subbasins aunsaEeaNIBee Tukuudnaewen lauwn wuuiasenisgade
11 (loss model) uuusassusinunsinaiiiadulaenss (direct runoff models)
uazuUU1aesnslvaiug (baseflow models) drvluginazdenuuusiansnis
\ndouiave TN Tivalugt (routing models) Fatugfuanuimunzanly
n1391a89 @1501UABUIBNN591a09 (Modeling Methods) wasynesdUsznould
NLY Parameters
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5) AUUANIIIELRBS LA UITN1991889 (Parametrize Modeling Methods)

53

ATaNINUANITIHNeS (Parameterize) 1#U35n1591809 (Modeling Methods) 1eeinu
Component Editor %39 Global Parameter Editor #1nfesn1simuansdinesiiiuraiy

99AUsENRUNIOUY WUI Global Editors fiUsednSnnunniign Aua1unsaidnfe Global

Editors lalag 1@on Basin Model Tu Watershed Explorer mﬂﬁm?ﬁamuy Parameters §14

namsluguil 4-12

Components Computa  Resuts
9 Basn Made!

Mame: Mahoning Creek
Dascromon &=
Uni System: | LS. Customary

=
DEBS |t Qs ol % T8+ o ~Hone- smmERe 588
"FERERES | CLE
72/ Basin Mode [Mahoning Creek] [E=EE
%
Sortmg: | Watershed Explorer -
O Add a consiant
bubile by constant:
Sture Creek O butiple by
[East Branch Mahoning Creek (O Linear interpolation from frst value to last
[skoning Creek Lacal O Step intermolaton of missing vakies
) Unear mnterpolation of missng valses.
O Sie wave ntemoisten of mesing valies
- JEast Brarch Mg Creskc
O Logarthnic ntermalation of messng vakies
Compute: Al Bements - Mg | Cakautor Apok Close T
= "

Sedment: o HOTE 10008: Begin aperag p
Replace Mesing: | No
Local Fiow: | Ho
Unragustad Outputs: Ho
Fow Ratos: | Na

Terrain Data: | None—

icpact Pk’
MOTE 10019: Frshad ooenng oraject “Punx

at trne 230C12023, 11:34:45,

v “Ci\Propacts\Casses|2022.11_BasichMS\L_lntr 3
U 3% e 23002023, 11334145,

ory “C:\PregactsClasses|2023.11_BasicMS\LL_L

JUN 4-12 Amuannslnasiiiuisnisdnaes
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4.1.4 N138319uUUIA99ATiaNINY1 (Meteorologic Model)

a

N13a319uUUTNaegeleuing (Meteorologic Model) Usenausig a3
w3esTausinaninuluel (Create new Precipitation Gages) fvuanisidwmesliiuiniesin
vl (Parameterize gages) a%’wuuuaﬁamq&;ﬁsﬁwEJﬂ,mJ' (Create a new Meteorologic
Model) 1aon35n1931884 (Select Modeling Methods) WazA1WUANISILABSIANUITNNS
$1@@49 (Parametrize Modeling Methods) Tnefisteazidumvasiuneu fuwiollil

1) adrunTesinuIuimuidulng (Create new Precipitation Gages) lag
Lﬁammé Components | Time-series Data Manager A1 1un11613 Time-series Data
Manager liiisiasasinuTunane (Precipitation Gages) lval fauanalugu 4-13

| =

File Edit View Components GIS Parameters Compute Results Tools Help

DS E&S (% Qed e P& D+ Mo | [ones kBB EEaG H558
| ¢ |—None— ~ Max Min h
Punx 424 Basin Model [Mshoning Creek] =[O [
£ Basin Models
ER7]1ahoning Cree! =
EL Branch Mah(
b
iy StUMD Creek : S
& 8o un Data Type: | Prechitation Gages . 1
By
i Mahd &, Stump cresk
oy and B Create A New Time-Series Data s
- Mah
Name: DUJP
Description:
Data Type:|Precipitation Gages Eig Fun
EH\\%‘East Branch Mahoning Creek
Components Compute Results
£ Basin Model
SfFMahoring creek at P
Name: Mahoning Creek (sg7ahaning ek st Punx
Description: i |
Unit System: | LL5. Customary
Sediment: | No

Replace Missing: | No
Local Flow: | No
Unreguizted Outputs: |No
Flow Ratios: | No

allele]l<]i<]l<]l«

Terrai Data: | —None—

JU 4-13 ahamsesinUSunanilulvg

2) fvunnisiwestiiuiniesininny (Parameterize gages) Inevilg
HEC-DSS unAulin1elulasenns (Intemalize) 1%1Un Precipitation Gages lu Watershed
Explorer u&1 1fiun138198alUdslnld DSS Fauansluguil 4-13 sgnalsinudnddeyalinn
anunsafnaendeyaINm1s N Eacel unstuiuudnasdleiae avantunaunswieulgly Dss
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nsuuads mu

IR HEC-HIMAS 412 Beta 2 (CAProjects\Clecses\2023.11_BesicHMSLTIntre\Purne\ o ] =

Fie Edt View Componenis GIS Pameiers Compuie Results Tooks Help
D BE& (v adbwPerDy+MHmnd [Hne s EEEEaE 586
—tione-- v DR RN | B

punk
B | Basn Models
u@mn nng Cri

zu,.;anu :“Nihu ning Creek

8

.u@,.nammwm & Local

i Mahoning Creek A Tle: e g

4 Mahoning Creek at Punx
| | Time-Senes bata 0: v|e| > ~|

Hurmber Part A Part 8 Part € part D  fange part £ Fart F

ALLEGHENY PHXP. FLOW D1Apr1934 - 31May1996. 1HOUR
ALLEGHENY PP [PRECIP-TNC D1APII9% - 31M3y1996. THOUR
SUSQUEHANA, MFFP [PRECIP-INC D1APRI994 - D1MAY1996 1HOUR

e

Components Compute Resubs

ik Trme-Senss Gage
Gage Name: DUIP
Descrption:

[ Dsts Source: ngle Record HECDSS B
*DSS Flename: 25\2023.11_BasicHMS\L1_Intro\observe.dss
*DSS Pathname: //DUIP/PRECIP-INC//15MIN/GAGE/
Units: | Incremental Milmetess
e m[m—

Latitude Degrees:

Longtude Degraes: m

@
I
I

JUN 4-13 Amuansilwesiviiunsesinuisuy

3) aianuudnaesgnleninenlnd (Create a new Meteorologic Model) 619
wanslugun 4-14

G5 Pasmetan_Corpue_Feuhy_Tosks_Help
‘DF B % QP4 T+ ekl o skam ismEEE BH8
| o Sebeche— | “War i mbines

Comparants Conguts Raadts
o s e

. a
Do sree: e Recrdvesass o
T —)

TS Patiname: ALLEGHENI U FRECE /0 i 554 1Moy 9 0UR l

JUN 4-14 afrawuudnaesenenineln

4) 139n35n1591894 (Select Modeling Methods) 1aan35n15UTuNMHULUY
Hyetograph fin1%umli (Specified Hyetograph Precipitation Method) Tu Component
Editor Aauandlugun 4-15
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nsusads:nu
Wipnuu 2568

U

i Stump Craek

%‘Mahmiﬂ; CreekLoca

Companents Compute Resuks.

#- Mat0rokogy Model Basns ptions
Mt Name: May_1086
Descroton: )
Unk Syscam: U.5. Customary

B HEC-HIMS 412 Beta 2 [CAProjects\Clasoes\2023.11_BasicHMS\L 1tz Puns\Pune hens]
File EdA Veew Components GIS Pacameters Compute Resuhts Tools Help
DSBS % Qde s & T8+ [ Hanan| [one smBEEEw 558
~Hone-— - “loa e (R | ER
Pun {2 Basin Model [Mshoning Creek] To & i
Basn Modes
am

faann
4 Ei6t Banch Mahcring Cresk

Shortwave: —None—
Longwave: ~Hone- =
Precitation: [ Specfied Hyetograph

JU1 4-15 1den5n1531aea

56

5) MUUANISELR oS UITN1591809 (Parametrize Modeling Methods)

Wwenlgawuudaesgnllowingndriugud duanddugui 4-16 lagn1siienuuudnaes
9nlauine191n Watershed Explorer 91nduldonuiiu Basins wazgliinssAlsznoy

Subbasins 1/1maamﬂmﬂuiuLLUUﬁnaaaaum doun Tlufilunun Specified Hyetograph

nelu Watershed Explorer Tu Component Editor msdenlosiuiniosinusunaminy

(PreC|p|tat|on Gages) £ agmu LL‘U‘U?U’]aBQQ@USN’JVIEJ’W%ﬂE]’J’]iJﬂ’]iﬂ’]‘WU(ﬂW’ﬁW?,JLm@iLiEJ‘UiE]EJ

1)

B8 HEC-HIMS 4.12 Beta 2 [C:\Prejects! Classes\ 20031 _BasicHMS\L1_IntroPuums\ Punx.hars] o x
File Gt View Components GIS Parsmeters Compute Relts Teols Hep
OB S (% Qb P& D8 4 [Hannd] [None InEBmEEw 555
—Hone— v “l4a e C LY B s =
2/ Basin Model [Mshaning Creek] =S

Lgrsmp sk

Mg Creek Loca

Components Computa Resuts
Speciied Hyatograph
Het ame: May_1996

i F Burch Msbeeing Creek

Subbasn Name Gage |
East Branch dahoning Crask =
Mahoning Creok Lacal [
Sturp Crask TP 5]
“Hhone-
S —
]

JUN 4-16 Mvuansdwesiiuisnisdnaes
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4.1.5 Sunuud1aad (Running a Simulation)

$uiuu1899 (Running a Simulation) g1 Usznaudae asraderiimuanis
mumﬂ‘mi (Create new Control Specification) #319n155UKUVI1a89 (Create Simulation
Run) AN4IMN135UKUUIa99 (Compute the Simulation Run) kagkanina (View Results)
Tnefiseazdonvestunou fwoluil

1)asiedon vuanisalvunulng (Create new Control
Specification) %ﬁ%aﬁ’mu%ﬂﬁﬂw@m (Control Specification) Apasfusnauiildinun
%2909 (temporal resolution) ke SzaziIaNTAes (extent) TsN13T AUV A AL
1n1983519 Control Specification Tul Tsiunseal Ae Lﬁammé Components | Control
Specifications Manager, ﬁ’jﬁ%a Control Specification mﬂuLM@ﬂﬁiajﬁﬁaﬁﬂ’liﬁf’laaﬂ, Tu
wine Control Specifications Manager liiadn New iiiea$1ssienising, #ado Control
Specification AamAN158iAdaIn1931a04, LU Control Specification fadretulu
Watershed Explorer wazfinuanisndines (Parameterize) ¥ Control Specification N1u
Component Editor ﬁdLLa@\ﬂugUﬁ 4-17

DEFBES |t Qdeew F e T84 W ~Hone- SE A B H @

2 Basin o Mahering Crest] = =

JUN 4-17 a$rademnuanmsaiunuivg

2) @519n135 UL UUT1A84 (Create Simulation Run) 401531809
(Simulation Run) Aenssiuiuves LLUUﬁi’ﬁaaﬂfjmﬁw (Basin Model), Luuinasegnileuinen
(Meteorologic Model) kag Yannuan13AIUAY (Control Specification) Fumounisadig
Simulation Run #® Lﬁaﬂmg Compute | Simulation Run Manager, Tunisi1s Simulation
Run Manager liadin New fipadnen1sdraodduel, #sde Simulation Run nudewvnnisaii
ABINITD1809 Ay Laan Basin Model, Meteorologic Model wag Control Specification ﬁ
#osmsltlunisdass dauandlugui d-18
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b Qe F AT+
Ui B0 | BN R

0w B3
.

punx
Baar Mides
B Habaring Ceet
# e Eant Branch Mahonrg ¢
4 e St Creek
F g
% e Mahonrg Creek Local
% (e Mahonrg Creek
T shoneg Cresk ot Fus
Hartearaigs Mates
S May_1990
&4 Speched Hystograg
Contro Specfations
fpay 1594

"4 Baim Mcdl [Mahcring Creek]
=
Corment smuiiion nues

New...

B Creatie & Samatation Paw [Step 1 of 2] kS

A STLTON 1 UL hiwe @ e You Gn ghve @ descpcion after € has bees
reated.

Marme: | May_L 0%

| To contnus, enter a nama and cick et
1 Gontrol Soechcatens
Rame: Hay_1996
Descrpeen: TE
“Skart Date ([SdMMMYY YY) | 2BADI956
“Szart Tima {HHmm) |03:08

To o e

Run:May 1996 v 7S

“End Date (SAMMMYYYY) | (HMay 1956
“End Tama {Hcmm] 0808
Trme Intercat | 15 Mrutes

Uﬁ 4-18 @519NT5ULUUTABS

3) AMUIBINITULUUTaDY (Compute the Simulation Run) dvaney

a

F5lun1saniiunis Useunananisanasd (
HMS Tae3574
Toolbar) wa3Adn

'
a

Compute the Simulation Run) Tulusunsy HEC-
41e9igafie 1dan Simulation Run 910 kautAIasile Compute (Compute
Yy Compute #1n{iN15td0n Simulation Run 13uaq deaunsads

Uszurawnaldiann wy Compute 8nnindenilafie 14 witu Compute n1elu Watershed

Explorer iedsusyaiana Asuanalugun 4-19

B HEC-HMS 2,128,

3,11 BesicHMEL1

File Edf View Cor GIS Parameters Compute Results Tock Help

O e e e b L MGG (o My 1956

04May1996, 01:00

Compangats Compute Resuks

£ Contrl Soechiatons

Name: May_1996
Dasarptian:
“Start Date (d0MMMYYYY) 284011996
“Start Tme (HH:mm) |01:00

- a x
R EEEE 888
oo -
0444011956, 03:90  [Fiogal Wiahoning Creeh] CumrentFur Wy 16981 l=lE

Ran
&, Bt Branch Mahoring Cresk

WOTE 15302: Frighed computng smuk

HOTE 15312: The tatal runtime for thi

HDTE 15301: Began computing smubtion

WOTE 20364; Found no parsmeter proble
Found

“End Date (ddMMMYYYY) |04May1996.
“End Tma (HHzmm) (00:00
Tims Intervat: | 15 Minutes

oo 3t te 24002023, 103933,
May_1996”,

mp (s s L0DOO

o
NOTE 13313, T ot e ot it & T

Branch Mahaning Crs

HOTE 43413; Unit hydrograoh volume for subbasin . Mahoting Creek” & 1.0000 i

OTE 41959: Clrk parametrsLied (o orodce unt. horaoh for subbasin *Stump Cresk’ are Te=8.0261 R-15.0688
5

me 240ct2023, 10:39:34

o Te=8.0281 R=15.0668

JUN 4-19 Awinimsfuluuinaed
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4) uanana (View Results) $18015043NAD A151983UNM53 (Global
Summary Table) fnlUaus18n15 Av N1TLARINAANGVDIBIAUTENBUYNNINGIUARLAT
(Individual Hydrologic Element) qmﬁﬂmzlﬂumi@ NadwSLF e Ui (Spatial Results) 71
wandlugui 4-20 Tngmnsnsazuanmisumdmiuusaresdusznouluuuusansdinii (Basin
Model) uagiinaduidmiudossiusznou, funsusn, gn3IN5tnagegn (Peak Flow), 13an
fiAanslnagean, uas Usinashlnaoenianun nadndaunsouandlévislusures arwdn
(Depth) 138 Usu1e3 (Volume) UoNI NI eI IS UsEnaunY adusaSnYs
vide driunsgnninen ladnde dwdeyaiiuanddunsmazunnsiefulunulssinnves
oadUsznouUHaEiinIsuans doyanisluasen (Outflow) wawe uenainil mniiteyauiuis
iy msluavesiininista (Observed Flow)

[ Global Summary Results for Run "Sep-2018" - [m} * Graph for Subbasin "Mahoning Cree — [} X
Project: Punx  Simulation Run: Sep-2018 File Edit View
Start of Run: 015ep2018, 00:00 Basin Model: punxsutawney k Subbasin "Mahoning Creek" Resulis for Run "Sepi2018_DeficitConstant”
End of Run:  295ep2018, 00:00 Meteorologic Model:  Sep-2018 aQ 0.00 -
Compute Time:231an2021, 03:49:53  Control Spedifications:Sep-2018 . T
_ 0.02-
show Elements: | All Elements Volume Urits: @ TN () ACRE-FT Sorting: |Hydralogic v £ o
=
Hydrologic Drainage Area | Peak Discharge Time of Peak Volume ‘g 0.064
Element 12) (CFS) ) S s
[EB Mahoning Ck 42,030 27274 105ep2018, 18:00 467 .
iStump Ck 27.991 1278.2 10Sep2018, 18:00 4.38
PPunx Local 87.274 5307.8 105ep2018, 15:00 4.94 6,000
Sink-1 157.295 7743.0 105ep2018, 18:00 476 1
g 4000+
Z 20004
a2 4
T TS o Tor T2 93 Toa Tas T 16 117 T 1o 119 120 12t 122 123 |
7lalaliwlirli2l13114 115716 17118119120 121122123
Sep2018
Legend (Compute Time: 265ep2023, 08:59:08)
— 18_DeficitConstant g Creek ResultPrecipitation
m—Qun:Sept2018_DeficiConstant Element Mahoning Creek ResultPrecipitation Loss
—_— 18_DeficitConstant g Cresk Result:Observed Flow

——— Run:Sept2018_DeficitConstant Element Mahoning Creek Result:Outflow
——— Run:Sept2018_DeficitConstant Element Mahoning Creek Result Baseflow

) M5 ) N3N

75 Boie Vil punesiomnay] vt R FSop-2008] [ |
Summary Results for Subbasin "Mahoning Creek” - [m] X

Project: Punxsutawney  Simulation Run: Sept2018_DeficitConstant
Subbasin: Mahoning Creek
Start of Run:  075ep2018, 00:00 Basin Model: Mahoning Creek
End of Run:  245ep2018, 00:00 Meteorologic Model: MRMS
Compute Time:265ep2023, 08:59:08  Control Specifications:September 2018

Volume Units: @ IN () ACRE-FFT

r Computed Results

Peak Discharge: 7547.4 (CFS) Date/Time of Peak Discharge:115ep2018, 02:30
Precipitation Volume:7.00 (IN) Direct Runoff Volume: 2.72 (IN)
Loss Volume: 4.28 (IN) Baseflow Volume: 1.57 (IM)
Excess Volume: 2.72 (IN) Discharge Volume: 4.30 (IN)

r Observed Flow Gage MahoningCreekAtPunx

Peak Discharge:7810.0 (CFS) Date/Time of Peak Discharge:115ep2018, 04:00
Volume: 4.40 (IN)

RMSE Std Dev: 0.3 Nash-Sutcliffe: 0.896

Percent Bias: -2.35 %

M) M319E5U 1) N3N

gﬂ‘ﬁ 4-20 WA
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4.1.6 n15USUMEUKUUINaa4 (Model Calibration)

LuUTaesgnnInen Wunsnuiuves Sanesuidanniwes iltlunis
ﬁwaaqi’gé’fﬂﬂaaﬁﬂ (Hydrologic Cycle) wﬁwﬁmaqtﬁﬁ%amei’waaaﬁamiﬁmummﬁﬁLmaﬁ'ﬁ'
wangandmiuusardaneitu nguszasddeniniliuuudiassildadaaansuny
Sane3susng azviounginssuvesguinaiduanimmsaiinanvae Tnevily msussidu
AINYNABIVDIRUUTIABIRENTEYINIAENITIUTIUEU NadNSYRIkUUTIaesiudaya
wmnsefluefniidunald feghatu msussidiviuuuieesausosiaeamslvasesily
wiii (Streamflow) au gefidinisinaidlalndiAsadioda onanil o19fansanioudisud
Toyandunaldainnszuiunisgnaine1du 9 Wy msazareuarazauveaiivg (Snowmelt
and Accumulation) ﬂ’limﬂﬁf%l,azﬂ’liizmsiw (Evapotranspiration) faziliniesile
“Aednlusli (automated)” dmdunisufuiiiou (Calibration) sidenldau uslaeialy 354
Foteldunnigalunsairsuvuiiassiiviuisundnasimaiinesaumnauna Ao 13
UsuAmnimesienuiesaunszviaadnsaenndesiuteyaiidaunals lnodogismanis
AMutainazansd1519 Aauandlugud 4-21

121 Graph for Junction "Marion" =@
Junction "Marion" Results for Run "Jul2014 AORC"
7.0

5,000

5,000

4,000

Flow (cfs)

3,000

2,000

1,000

=

20
Junz014 Juizo14

Legend (Compute Time: 21Dec2020, 08:45:11)

—— Run:Jul2014 AORC Element:Marion ResultObserved Flow —— Run:Ju2014 AORC ElementMarion Result:Qutflow

——- Run:JuR014 AORC ElementS2 Resul:Outfiow ~ =====- Run:Jul2014 AORC Element:S1 ResultOutflow

JUN 4-21 wan1suFuiiguiuudnges

4.1.7 M3M3IFBUANUYNABIVDIUUUTIABS (Model Validation)

N1INTIVABUAIUYNABIVBILUUTIADY (Model Validation) g n131
wuudnaenlaniunisusuiieuivgadeyantuds Widussliudugateyaduniluyile
WRenfiu wavey i udadeaduiuiildlunisusudieu @aduisnsenin ‘nsuvsedoya
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UJ

u

\enaaau’ wse split-record test) Aauansluguin 4-22 adosaunsalvinadnsluinamni
gausulaneand llagetufnslsuiisunuuinaaslnl

r | Validation Event

Calibration Events

JU 4-22 HANNTATIVEADUANLYNABITDIUUUTIARY

4.2 NM5IUUIAANTTINABITZUUFUUN

n1sPansszuuduinTniudesensouufn onidmeuiifesnis nsly
nsAnReafutiiviag AdiaulaasduFomesdnsinisinageqn (peak discharge) uas
UFun3091917 (runoff volume) Tusauzinisesnuuulassadsvamansazauladniinis
lwaaqam (peak discharge) wariilufinnsandiseulniaia (return period) #1199 @uluns
wmsinnsiuiemsinnsvosshuduinsauleuiumsth filuusaenadnsiigoms o
THuuudraesdesluntasuuusasmdnunnsiaiy nusdeyaiiasldluusazuuudiaesdes
Aupnenaniu

nsdiaessruuguin Safasrnilsdsnnudosnisnadniifinnnuazideauin vie
auBuntion srosiafinosnanadns wardoyatironinunld lunssraosginirdesuunnis
Fonlduvusassddwioluil

4.2.1 n1531avakuUmANIsal (event) AunuusaLlas (continuous)

wuuFiaeungn1sal (Event Mode) manafsuuusiassfiaunsasiaes
weAnssuTeIgNLIIN MAnTaingruRssiafe Tnesrsraveunanisaienadisaus
LAt lusauisaesauiu aunsouaninisnouaueswesguinlfiamgssssrinafanigy
wazdmdsnmgiuwinty Sumngtudeniviuuagnsesnuuy Tuvnefiuvudeiiesay
Hun1edraesszerent JamngfunsUssdiuinefudesaiui fuanduguil 4-23
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Graph for Subbasin "WF Russian” ol . Graph for Subbasin “WF Russian® e
[3 Subbasin "WF Russian” Results for Run "Jan2006" L3 Subbasin "WF Russian" Results for Run "Basin Averane 60 yr"
o 000 a 00

] 0.2
B g 004 [
= 1 o4
& £ oo =
3 1 Z  os
0129 oo
016 1.0
20,0004
20,000
15,0004
15,000
& 10,0007 g
3 g
T 50004 [
7 I w I x Ell Ell ‘ 1 iy . -
Dec2005 | Jan2006 1850 1960 1870 1980 1850 2000 2010
Legend (Compute Time: 03D=c2015, 14:03:40) : 04Dec2015, 10:30:57)
—Run:Jan2008 ElementWF Russian Result Precipitation erage 60 yr ElementinF Russian Result Precipitation
m— RL.Jan2006 ElementWF Russian ResultPreciptation Lass m— Ry Basin Average 60 yr ElementF Russian ResultPreciaitation Loss
—+— RunJan2006 ElementWF Russian Result Observed Flow urt erage 60 yr Elemert iWF Russian Result Obssrved Flow
—— RunJan2006 Element:WF Russian Result Outfiow Run erage 60 yr ElementWF Russian Result Ovtflow
'
) L3 ) 1 S
q

JUT 4-23 LUUTa0ImMNgNAINgIaUNsaLInNYgIIadaes

4.2.2 WUUIA9L8952% (lumped model) WA LUUIIADILUUNTZANYNUN
(distributed model)

LUUTIaeUUNIEAERuTl (distributed model) Wuuuusiassiidniafs
AruuUsHudeiind vesnnsnunzuaznIrUILNMITNIgVnInenassTaulnelingy wugy
hdeadnin (Grid Cells) uazvhnisdmmuendamnluudasisad Tuvnsdieadnie
ondujduiusfuwaddiades wu nswanudsuiisuuuazldiong lunanduiu
LUUs129939593 (umped model) Wuuuusiaesildanadsvonssuiumsmeluiiuiitos
(Subbasin) Tnglsifiasanaruuusiunmeluiiuiidy fuandusuil 4-24 Tunsdveslusunsy
HEC-HMS wiituuudassuanuandaiufiazgldan uifdadunsedodauiiduionty
s Turuefiufifidnnd: Tnsuuusiaesuuunszaeiiud asgnisnnniuddadld
foyaun wagnisAmnaiidudou

Sumier T,
Pl
di/(&’ é,/ P{indntéwney Local
y. Br M:;uonvﬁ ‘T/f
J J
S {
b Reach-2 (f‘ s
. Reach-3
p) ) Reach-3
P""'S"'r,a’ﬁm ",’““’// Punxsutauey
P -
§ =)
g\/r'\u/f/
) lumped %) distributed fA) semi-distributed

SUN 4-24 LUUTIRRIMNENAING NN YUYV
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4.2.3 WUUIA09B9U529n% (empirical model) LazuUUIIADUTILUIAA

(conceptual model)

LUUIIRBTIUTEINY (empirical model) 14 doyaadifiioadune
ANUFLTUSVDIAIUT LUUTIRBUTUUIAR (conceptual model) HANHATUTENINNE B U
aun1snuadiaeans Ialdeyauinndt duanslugun 4-25

Layered Green & Ampt Loss Method
SCS Curve Number Loss Method

\& Subbasn Canopy Surface Loss Transform Basefiow Options

(8 Subbasin Loss Transform Baseflow Options Basin Name: Alt Post Dam
Element Name: Deer Cr
ﬂeﬂ“";:me Alt "ﬂcﬂﬁﬂm “Layer 1Initial Content: |0.45
ment me: Deer Cr
Initial Abstraction (MM)
*Curve Number: 83

“Impervious (%) 0.0

“ ayer 2 Iritisl Content: [0.45
*Conductivity (MMMR) | L8
“Max Seepage (MMMR) | L4
“Max Percolation (MMMHR) 0.2
“Suction (MM) | 200
*Ory Duration (HR) | 12.000
*Impervious (%) 0.0
*Layer 1 Thickness (MM) 350
“Layer 1Saturated Content: 0.55
“Layer 1 Field Capacity: |0.45
“Layer 1Wilting Point: |0.27

1 suar 9 Thirknare fi (260 <

n) empirical model ) conceptual model

JUN 4-25 wuudnaeadanenmiasideuseing

4.2.4 wuudnapadeiviuauiuey (deterministic model) uag WuUINABUTeEU

(stochastic model)

LUV AT UALLLDY (deterministic model) Ao wuudiasadl 14
wadnsutueu duduyadoyarndi (input) Afmua laifiaugy (randomness) s
Aeades dldtoyaientu nadwsazmiloudumnads luruzfnuusaondady (stochastic
model) Al wuudiansil samanuliiuiuey vio Anuthandu 1lumsdna dmiuteya
i (input) iReaifu nadwserauandsiuluuiazas Kuandusud 4-26 Tunssiaes
wuudnaesgnnInendnivg 1sdnldisnsuuuimuauiuey (Deterministic Modeling) R
vanefia msldmUszanaifian (Best Estimate) dwutiaderid uazdunauilolilanadng
Remisawindy
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Graph for Sink "Sink-1" - a X

)
]
5
>
g
©
E
v
5
r
I
[m]
X

Sink "Sink-1" Results for Run "Simple” Sink "Sink-1" Results for Uncertainty Analysis "Normal"

20

7,000

ER o ~F
@ o -

7,000

6,000
6,000

5,000
5,000
4,000

(cfs)

S
=1
=1
=3
1

3,000

Flow (cfs)

3,000
2,000

el 1,000

it 05 T T T T e
1200 0000 1200 0000 1200 0000 1200 0000  120(
. I 1 . ! - . 01Jan2025 020an2025 | 03Jan2025 04Jan2025
12.00 00:00 12.00 00:00 12:00 00:.00 12:00 00:00 1200 Legend (Compute Time: 23Jan2021, 07:01:36)

01an2025 | 02an2025 | 03Jan2025 | 04Jan2025 | ResultOutflow Wean --===- ResultOutfiow Mean Pius Std Dev
Legend (Compute Time: D4Feb2021, 10:16:36) ————————————————————— | | [=Tes Result-Outflow Mean Minus Std Dev Result:Outflow Maximum
— Run:Simple Element Sink-1 Resul:Outflow Resutt:Outflow Minimum

M) deterministic model 9) stochastic model

JUT 4-26 NaAWSVDIUUTRDUTIMNUAL LU ULALLTIFY

4.2.5 LU 15130 a3NIALG (measured parameters) Lag WUUIIADIN LY
wisillinanandaya (fitted parameters)

LuUsaesildnsfimasiiiald (Measured-Parameter Model) wuusnass
Usznidananse AnuaAINIdwesiianAuaiRvesyuuase Inen1sinlaense vialag
aﬁmiﬂsvmu‘mNaamaaammammmlm WU WUUTIBBINITUNINTN Green and Ampt
mmwumaaqm%wwmLmawmmﬂmam (Fitted-Parameter Model) wuushaasussinnil
TFnsfwesi ldawnsadaldlaunss meaﬂmmmﬂms Usumnnsidmesiidenndasiu
ﬁﬁamaﬁwL%WLLavmaé’wéﬁé’ammiﬁ WU LuUsSaaensasHu Muskingum Routing Model 7i
foamAn K — @ausadszanaialalaenseann mmmumwaauﬂumm (Travel Time of
the Reach) way X — WWumUsy Lmummﬂmmwml,amm SEHUNITAANOUYDIAA UL
(Attenuation) 331 aTiazUszunaan X 18 fie nswSsuiiieu lelasnsndunisdulalag
nsmlvatenie TUsunsy HEC-HMS sesfusanuusaesildnisimesinld wasuuuiild
mfiwesifmandeya

4.3 mMamseudayatidi

Ty 1U1v9UUUTIABRY HEC-HMS 1ian139188958 UUguYN 8A03d0nnaediy
N1329UIANNIITIERITE LR Asninanliluiade 4.2

4.3.1 deyavituuudiass HEC-HMS Tagiialy

¥

UoYaM197 AN ITRIURAREINNUVBIMUUTIRBY UTENaUAIY NSa9
LuUTIa89gun (Basin Model) Msasanuuinaasgiloaing, (Meteorologic Model) N3
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YSuiguwuuIand (Model Calibration) LLazmim'iwaa'umwgﬂéfawaﬂl,t,um"mm
(Model Validation) sneasdeniinanaluil

1) doyadmiunisadranuudiasgui (Basin Model) axifigndsiu doya
A ENYazY0aguT (basin characteristics) LLU‘Uf\]oWaENﬂ’]ifgjiyL?iEH}’l (loss model)
wuusaesUSinanisinaiiiatulasass (direct runoff models) LLUUﬁwaaqmﬂwa‘ﬁugm
(baseflow models) LLUUai’waaamiLﬂﬁauﬁwaqﬁmmﬂﬁlwﬂuﬁﬂfﬁ (routing models)
wuusiaean1inen1sdaduti (water control measure) n1sidlaaiunaineanstadui
(diversion) uwaggnaLfuth (storage facility)

2) Yoyadmiuuuuinassggleninen (Meteorologic Model) laun daya
auNIUAT (time series) vosU3ualy nsldivesfignionisaieseme Ui Jeeradu
$18UM Tl 187U SEUEIaF0IATRUARNTEEELIAINTTINRDY

3) Yeyadmiun1suTuiiguwuudnaed (Model Calibration) aglddayaly
Pz ndun1suiuiisuiuudnaes Usenausie Usunaru n1slddivesiiansonts
AesEmY Ui Bo1ailusiewit alie enalivaneyadeya

4) YayadImTUN1INTIAUAIIUYNABIVBILUUTIABY (Model Validation)
wldoyalutisainazdiiiunsirgeunrugniesuatwuudiass Usenaume Usuinsly
msldvesiirsenisaiesee Wi Fenadusewndl Hilus onalivaneyadoya

4.3.2 Fayavnduuuinaes HEC-HMS lun1sausail

nseusaifunsfinufiRnislduuusians HEC-HMS Tun1sussidutina
iladenafiuinvuianans dadunisldnussdunsuvauseniu Tnesrafuinuuianans
%aasﬂumig}LLaéuaaﬂ'ﬁmaﬂizmu 9109 435 Wi %’agaiwzmwaqéwLﬁuﬁwum
nansinudwlnajazananmsfuingnninetegedie (Q = CiA e Q Ao snsnslvaves
1 i Ao Usunauslu A Aefiufisuii way C Aeduuseandinn 899214 C windu 0.6) 34
AelAnANuRaImAdeuYesUSIN A A UIUIANans nMstuuusiass HEC-
HMS wndumosiofitralunsinszsivas maaawqmﬂiimaauﬂuiwwaummamam‘u
dhwanans amﬂﬁlmamLﬂuhlmamaﬂ’mmsmﬂsuu

neAnvIulagiu nsuvadsenuldniiunulagguiiunisuinsdnnis

(% 1%
o

ihwessrafviheuslngidundn Seiliideyanisinaveniniigrafuihasudiu awysal
ndesuazilsvyzen lumenduiu %auamsiwasuaqﬁmﬁwéwLﬁufwﬁausﬁwqﬁasgaﬂwqﬁﬁﬁm
Femuindedevestoyanisgnningiiasiuiinsgiaisiogneden 30 T fududeya
#1499 Tuiiuiifuihvssenafuinuanansdeitios deyaftazihuldlusuusaedailés
sUnuulngmssnmiidesindlutuudiass afesinsusegnd ilelvianansaunldsiuiy
wuudnaeadle
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Tnggrafivivuanarsdulng fifuitsudildun Lagsedeyadiforis
$fn Fadraeafuuuusiasadsiu (lumped model) wiailuguunies fuanduguil -
27 uaguuudnaein1sgayids (Loss Model) 1ag 35 Deficit and Constant duuuuinaes
i@ (Direct Runoff Model) Tne 3 SCS Unit Hydrograph Tuvasfiuuusiassnisla
fiugu (Base Flow Model) Tag 35 Constant Monthly Usuiisuuuusiaeslu®l w.a. 2556
LAYATIIABUAIIIYNHDIVEIUUTTRD TutaeT na. 2558-2560 Tnettiuuiuaminlvaidi
grafuilund wasiifeyagauargunasy Aavduius (R) deafluinndt 0.6 Anuaaa
\ndouauysaliads (MAE) wavAndus egluinausinoensulé

B HEC-HMS 421 [DARUN-1 HEC-HMS\2_Mid 20 Reservairs_Set Reportyd_ HMS Lum Sumisi SetiLum_Sumiai\Lum_Sumiaihms]
file Eait View Compenents Parameters Compute Results Tools Help

DFES & &2 &b s F D oo sdeasd oo Selected “umEEw

) Basin Model (Basin 1] =

Compenents Comgule Resuls

P W0 B prrg etV ok rcry DML PG 0428 e, S Rt 19, it St Bkt e O, 9221
o 2001 et i i’ ey 1 AL 1. FEC L 1 23 eserions S mepe TP s Sty . s e LBec2T21, A2

d 2 0 H @ = @ @ ~ @ @ = 2Fsumy A O Swm gz e S

12016/2021 ‘

JUN 4-27 msaesguilaglduuudiasadeny

4.3.3 nMsinssudayadimiunisaiaiuudnassguin (Basin Model)

foyadmiumsairauuusiasaguii (Basin Model) 1dud Fosanmudnuasy
v99g11i (basin characteristics) Wuu1aedn15gay Aot (loss model) WuuTIABIUTIY
nsluailintulnenss (direct runoff models) wuusraoinislnaiiugiu (baseflow
models) waziBeniifatolud

1) n1sunIoudeyanudnvusuesduin (basin characteristics)
anliunisiaglddoya DEM wazdayad15iafidna u1lnsizvmiglsunsy GIS (QGIS w3e
ArcGIS) Tasislunuusass HEC-HMS wiievndoya vouinguih fifwesiaeu gafanans
duih Mufisuih (0A) Arme1adh (L) Aruendingafnasigeoend i (LO)
Aruadurasdh (S) Fauansluguil 4-28
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e
anu swandon A Wiy A1 wiag

1 |fineuesianu 809,203.4659 mE 1,625,605.8741 | mN
2 |enfnansguh 799,706.9385 mE 1,624,831.4701 | mN
3 |#uisuih (oA) 230.3580 | ANTNALAIAS

4 |arwemanh (L 35.3637 Alawas

5 Fr]’]ilﬂ’]ﬁl?ﬁﬁﬁ’ﬂQ?‘#ﬂﬂaﬁdﬁdﬂ@ﬂﬂﬂﬁﬁﬁ? (LC) 19.4827 fAlawns

6 |muatmdiuwacdnin (S) 0.0131

% AT

Rl
- & by ¥
unufluansiuRzuIn
vasghafiuidrdrang

mmlarwmaFuoiivesinihluiuifu swaivhddmme fwinunsryie

JmdnuaTsvdan

drydnuoiunud
i

CEAEIR

JUT 4-28 MIvndayanuanunzvadgull

2) msm’%‘&m%’auﬂammquaiwaaqmiqmutﬁaﬁﬂ (loss model) 11435
Deficit and Constant fauandluzuf 4-29 FadunildluiBslflunsussann magydedis
(losses) Tilsinanedutini wu n1sduasiu n1saeth 1a+ Tnsanglunmssaeniviein
bl (rainfall-runoff modeling) n&nN15V0$I5 Deficit and Constant f19731AUTANNAILITE
Tunssniiuiinlé (deficit storage) WiloRudslaidud nMsfuazduogfuuiinaiidineg i
Sn1mad GuaqmiqmuLﬁwé’qmﬂauéuﬁmé’a AnfidearviuniEudy 4 a1 ldud

 Initial Deficit fio Usunamasinsmsinfivlupusudunou
dusunn Svthodudadiung ., MM) mﬁmlﬁimi%ﬁﬁagaﬁ'mﬁu WU ANLTURY HaeAn
duAIINN1TARULNEY (calibration) n3oA MUz Y1Y8LUUTIABY (default) BT84
nsAnuluuivelndides

- Maximum Deficit Ais Aua150geaafinuaLNTgaty
B15L (field capacity - initial condition) duuieidufiaduns (., MM) Anduilaann
nsAnwAuaNTRRU (Fu AnugAuturesiu) viouulasnsasuifisuiuimmnisaiiu-
thwinluafin
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- Constant Rate fig §M1AINYDINTFYLFENAINAUBUM
wen dntheluliadwns/ Al (wu/vu., MWHR) a1iimlaainnisimssideyanu-uimi
wIeldA1AsInueilavTeNsaauLiey

- Impervious A NuN# lgaulviidudusiuagiu W
AUUABUNTH/WaATAR 91A1T/NEIAT 81UIIATA LTUAY MAINWANUNNTIINAY (Land Use)
TneldAsasile GIS

B
File Edit View Components Parameters Compute Results Tools Help
O E & |} ¢ QA dw b B F & P 3 none Selected— --None Selected--

. Lum Sumlai

—- | Basin Models

| EHH Lum Sumlai

! ‘¥ Lum Sumlai Reservoir
+- | Meteorologic Models

- Control Specifications

+- | Time-Series Data

Components Compute Results

(s Subbasin Loss Transform Baseflow Options

Element Name: Subbasin-1
“Initial Deficit (MM) |9
“Maximum Deficit (MM) | 135
“Constant Rate (MM/HR) |1
)8

“Impervious (%

gﬁ 4 29 Lmumaaqmsammaunﬁ Deficit and Constant

3) mim‘%em'fa;gaﬁuaaLLUUﬁﬁamﬁ’]mﬁaau (Direct Runoff Model)
1ny 35 SCS Unit Hydrograph ﬁaLLa@ﬂugﬂﬁ 4-30 FaH13Zves US Soil Conservation Service
(5CS) #ilda319 hydrograph maqﬁuwiﬁaau NUTaNURUGU (excess rainfall) lngende JUwUY
hydrograph ‘Vi‘u’JEJ (unit hydrograph) fivmuIndnwae m"l,ﬂmaaaum IALUANNITIN
Usanasrludu 1 i (% 1 uw) Ainnegasinaneniely naieiu (duration) szsiiliia
hydrograph gULLU‘U‘wm 156171 unit hydrograph Tuwuudnassagliidonatinuesnsiyl (Graph
Type) Wag AIaIMUN (Lag Time)

- v¥finveans vl (Graph Type) nu1efie ULUUYRY Unit
Hydrograph #l4lun1s9aes Felaealulu SCS Unit Hydrograph Graph Type 2zgniinviun
gnluglA 1Juuuu Triangular (@uwidew) snugusuuniaunlag SCS i Ingld “Standard PRF
484”

- AU (Lag Time) Ao LIanisenINgudnansves
Hudu U saAgngegAues Hydrograph finteiduuit (MIN) anansamlainisewindaeld
ToyanudnuMrYeRin Auanslugun 4-31
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S u
& Lum Sum\al Reservoir
& Meteorologic Models
& Control Specifications
£ Time-Series Data

Components Compute Results

(% Subbasin Loss Transform Baseflow Options
Basin Name: Lum Sumlai
Element Name: Subbasin-1
Graph Type: Standard (PRF 484) ~
*Lag Time (MIN) 5200

SUN
Y

—-None S

t View Components Parameters Compute Results
O @& % 4 QA d i BF & TH
Lum Sumlai
=1+ | Basin Models
=87 Lum Sumlal

Tools Help

ed--

--None Selected--

V% B EHEa

4-30 wuushapuIAUlAEIS SCS Unit Hydrograph

U nuazdun A Wing i Wine
1 fnUDIAIITL 809,203.4659 mE 1,625,605.8741 | mN
2 ﬂ\mmamamﬂ 799,706.9385 mE 1,624,831.4701 | mN
3 |#iizuh (om) 230.3580 | en9ailawas
4 |pawemEnh (L 35.3637 fAlawns
5 Fm;mna”ﬁffwmw fw‘mawmwamam (Re)] 19.4827 filatuns
6 F.aﬁ;Jaﬁﬁ%'uﬂauéﬁiﬁ (s) 0.0131
7 |Time of Concentration (T_) 328.6 udi Kirpich 1940 apply hydrology pp 500
8 |Duration of excess rainfall () 1 day 440.0 ui
9 |Lag Time (t) =0.6Tc um
10 |time of Rise (T )=t/2 + t_ 917.2 um 0.54‘ day‘

formulas

'y of time of

Method and Date

Formula for ¢ (min)

Kirpich (1940)

California
Culvens
Practice
(1942)

lzzard (1946)

Federal Aviation
Administration
(1970}

£e= 0.0078L0.775- 0385

L= length of channel/ditch
from headwater to outlet
ft

§= average watershed slope,

fufe

i = 60(11.9L/H)"- %

L= length of longest
walercourse, mi

H = elevation difference
between divide and
outlet, ft

= retardance coefficient
= length of flow path, fi

5= slope of flow path, fuft

fe= 1811 — )L 5?38

€= rational method runoff
coefficient

L= length of overland flow,

§= surface slope, %

Remarks

Developed from SCS data for seven rural basins in Tennessee
with well-defined channel and steep slopes (3% to 10%); for
overland flow on concrete or asphalt surfaces multiply 1, by
0.4; for concreie channels multiply by 0.2; no adjustments for
overland flow on bare sail or flow in roadside ditches

Essentially the Kirpich formula; developed from small moun-
tainous basins in California (U, S. Bureau of Reclamation,

1973, pp. 67-T1).

Developed in laboratory experiments by Bureau of Public
Roads for overland flow on roadway and turf surfaces, val-
ues of the retardance coefficient range from 0.0070 for very
smooth pavement to 0.012 for concrete pavement to 0.06 for
dense turf; solution requires iteration; product i times L should
be = 500.

Developed from air field drainage data assembled by the Corps
of Engineers; method is intended for use on airfield drainage
problems, but has been used frequently for overland flow in
urban basins

1J1'7i 4-31 N151AIAY8Y Unit Hydrograph
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4) nmamssudeyaiuuinaensivaiiugiu (baseflow models) o
1438 Constant Monthly dauandlugun 4-32 Ganisluaiugiu e Ysunanisinavesinlud
s1sndunasiudnan uladu anuduluiu vsetfiress Fusenun Inastsreiiowdlid
dunn Wuiugiuvesnisinaluaisns Tnaaniglugrenlifiuiny Tunasl435 Constant
Monthly 1Ju wuudiaes baseflow Nd1efigaly HEC-HMS Taainuniinisivaiiugiuluns
avifouawilen A wazldguuUamuiiou meansudulalagfinnsanandeyailvaii
i | A i =y v °
galutenliliisy viensuTuiisuwuudnges

iew Components Parameters Compute Results Tools

e Edit V
D EH& X &2 & +

—None Selected— VB EESE
Lum sumlai
= Basin Models
=9 Lum Sumlai
el Subbasin-1 |
& Lum Sumlai Reservoir
4+ | Meteorologic Models
- Control Specifications
| Time-Series Data

Components Compute Results

& Subbasin Loss Transform Baseflow Qptions
Basin Name: Lum Sumlai
Element Name: Subbasin-1
=January (M3/S) 0.1
=February (M3/S) 0.1
=March (M3/S) 0.1
=april (M3/S) 0.1
=May (M3/5) 0.1
“June (M3/S) 0.1
=July (M3/S) 1
=August (M3/S) |3
=Geptember (M3/S) |6
=0ctober (M3/S) |5
(M3/8) 0.1
*December (M3/5) 0.1

“November

)
)
)
)

JUN 4-32 wuudnaeensivaiugiuileldis Constant Monthly

4.3.4 Jayadmiunuudnassgnileuinegn (Meteorologic Model)

Tayad mIUNITATINULUUTIAe HuuTng1 (Meteorologic Model) Aauans
Tusuit 4-33 1dun 1 deyaounsunan (time series) vosUuantu msldtwosiivnionis
sy i Ssoraduseund dalus s1etu JLULLIARNBIATEUARNTZELLIAINTINADS
fausinisuiuiisuiuusiass (Model Calibration) N13NTIVABUAINYNABIYDILUUTIADY
(Model Validation) kagn15uszgndldiuudnass (Model Application) 31aadszesen?
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E

ile Edit View Components Parameters Compute Results Tools Help
0= & %P g b B P& P one Selected— —-None Selected--

Lum Sumlai
Basin Models
Meteorologic Models
Control Specifications
Time-5Series Data

% Precipitation Gages
enEm

: -3 01Jan1991, 00:00 - 31Dec2020, 00:00
+- | Discharge Gages
+- | Evapotranspiration Gages

T

Components Compute Results

[ Time-Series Gage

Gage Name: Rain-1
Description: =l
Data Source: Manual Entry ~
Units: | Incremental Millimeters ~
Time Interval: |1 Day w
Latitude Degrees:

Longitude Degrees:

SUN 4-33 nsasranuudnaedenileuine

1) doyaviuadusety 1ilHmdouduwdd aa 1991 f9 2020
s¥eL3a1 30 U AsoumAquYisianUiuiiisuwuudnaealul a.e. 2013 (w.e. 2556) Lag
MTIRFABUANUYNABIVBALUUTIABY TueT A.A. 2015-2017 (W.f. 2558-2560) fauandlugy
7l 034 Foyavrldinnanidgniesine enldandiumilndiud vied iivarwaniday
mARasNNIBNMSleaay

YSunaurusieiu

200

(13./90)

150

100

Ysunelusiedu

2) Yoyanisldunvesiynsen1saeseve Laldnseudawal a.a.
1991 94 2020 s¥eznian 30 U asaunguynatvsuiiisunuuitaesiud a.a. 2013 (w.a.

UM 4 MINTINVBILUUTIABY HECHMS Wagnaiaseudayainin



J

12 c

U

L.

nsuvals:nu
Wipnuu 2568

2556) kAENTIHBUANUYNABIVBIMUUTIADY Tural A.f. 2015-2017 (W.f. 2558-2560)
Aauanalugun 4-35 Teyaazlaunatnannfianesinet enaldaniildunuilndiui viednd
wanganiagmALeieINISMTeaaumilouUTINnEY

138 TEIME T

10.0

W

N15ABTEIAE (UU./21)

8.0

6.0

g
o

[ g
o

o
o

o> gV 92 of o oo S
N o N o N N

/
Z
K

Z

JUN 4-35 Yayasunsuniainisidinvesiiy

3) foyadnainisinavestndrgraiuii TaldinTondudd .
1991 611 2020 521381 30 U AsauaquiieIalUsuiiisukuudnasdlul a.a. 2013 (w.a.
2556) kAEATINEBUANLYNABIVBIMUUTIADY Tt A.f. 2015-2017 (W.f. 2558-2560)
Fauandluzudl 4-36 asidoyamislvadisnafivih feermuananssiidoyalvasen ues
mboundulumuSmnailnadtedne fefesfinmnsnaeudeyaifiuesnsd esanamnm
maqﬁa;&a%ﬁﬁﬂ’jwéwLﬁufwmuwmiuzyj

dansnrsinavesindngnesneiu

35.00
30.00
25.00
20.00
15.00

lwavasi (au.u./Aunil)

10.00
5.00

0.00
1/1/1997 1/1/1998 1/1/1999 1/1/2000 1/1/2001

-1
Un

AATINTG

Y

¥

U7 4-36 Foyaounsunasnsmslvavesindienaiui
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uni 5
N15ANAILUUINABY HEC-HMS

5.1 nM3andUdlnanlusunsuuasgile

5.1.1 msamulnaalusinsu

Aldauaunsanilnaalusunsy HECHMS laaniuladegiadunianisves
Hydrologic Engineering Center, US Army Corps of Engineers W11 URL:

https://www.hec.usace.army.mil/software/hec-hms/

About s Publi

US Army Corps of Engineers Hydrologic Engineering Center

HEC-HMS -

N e P D&+ Rt Jan_1997 RmIEO0O®
(et Viodel lan 193] Cutent R U 19871 =To &=

HEC-HMS

Features
Downloads
Documentation
Training Material
Known Issues
Bug Report
Suggestions

Email List

Support Policy

slelzlalololnlelnll
Jan1997

About are blications a visitors  Links

= US Army Corps of Engineers Hydrologic Engineering Center

HEC-HMS HEC-HMS has been developed for the U.S. Army Corps of Engineers. However, software developed at the Hydrologic
Engineering Center is made available to the public whenever appropriate. Use is not restricted and individuals outside of the
HEG-HMS Corps of Engineers may use the program without charge. HEC will not provide user assistance or support for this software to
non-Corps users. Downloading this software indicates full acceptance of your responsibility in the use of this program. Please
Fealures see the distribution policy for more details.

Dovicads | B2

The Windows setup package contains HEC-HMS 4.12. After starting the program, Documentation and Sample projects are
available from the Help menu. HEC-HMS 4.12 has been tested on Windows 10 64-Bit.

Documentation

Training Material .
Beta Version:

Known Issues & Download HEC-HMS 4.13 Beta 6 (280 MB) [Release Notes]

Current Version (Primary Download Site):

Bug Report

& Download HEC-HMS 4.12 for Windows (238 MB) [Release Notes]
Suggestions &, Download HEC-HMS 4.12 Portable Version (275 MB) [Release Notes]
Email List > Archived Versions:

Support Policy m

The disk image contains HEC-HMS 4.12. After starting the program, Documentation and Sample projects are available from
the Help menu.

HEC-HMS 4.12 has been tested on macOS Sonoma (14.4.1). Install HEC-HMS by dragging the app to the Application folder.

We do not currently use an Apple Developer account to digitally sign the application. See instructions here for running the
application.

Beta Version:

UNN 5 NMSAARILUUIIABDS HEC-HMS
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5.1.2 MsiaenyefndsivzauiuszuuUuRng

Tdenyafnns (Installer) NaseiussuulURnIsNldeu F95095UM9 Windows,
macOS wag Linux luadiotiazldeulusunsy HEC-HMS vasdu 4.12 vussuuddans

Windows tJufiag19Usenaun1saiunig

HEC-HMS
HEC-HMS
Features
Downloads
Documentation
Training Material
Known Issues
Bug Report
Suggestions
Email List

Support Policy

Links Contact

HEC-HMS has been developed for the U.S. Army Corps of Engineers. However, software developed at the Hydrologic
Engineering Center is made available to the public whenever appropriate. Use is not restricted and individuals outside of the
Corps of Engineers may use the program without charge. HEC will not provide user assistance or support for this software to
non-Corps users. Downloading this software indicates full acceptance of your responsibility in the use of this program. Please
see the distribution policy for more details.

The Windows setup package contains HEC-HMS 4.12. After starting the program, Documentation and Sample projects are
available from the Help menu. HEC-HMS 4.12 has been tested on Windows 10 64-Bit.

Beta Version:
& Download HEC-HMS 4.13 Beta 6 (280 MB) [Release Notes]

i rimary Download Site):
Download HEQHMS 4.12 for Windows (238 MB) [Release Notes]
Download HEC-HMS 4.12 Portable Version (275 MB) [Release Notes)

> Archived Versions:

The disk image contains HEC-HMS 4.12. After starting the program, Documentation and Sample projects are available from
the Help menu.

HEC-HMS 4.12 has been tested on macOS Sonoma (14.4.1). Install HEC-HMS by dragging the app to the Application folder

We do not currently use an Apple Developer account to digitally sign the application. See instructions here for running the
application.

Beta Version:

5.2 NSANAILLUUIINDY

5.2.1 NMSBUAUNTEUIUNITAARILUTWATY

A o 2 fa o s & 1% Yo oa a s A A & v oa &
Lll@WqﬂqiﬂqQUIﬁaﬂlwamﬂmQLﬁ'ﬁQﬁULLaQ 1%@ULuaﬂaﬂ1WaLwaa\‘mmﬁumum@m

INTUAAN "Next >" laandunstutunaudall

"M HEC-HMS 4.12 - InstallShield Wizard X

Welcome to the InstallShield Wizard for
HEC-HMS 4.12

The InstallShield(R) Wizard will install HEC-HMS 4.12 on your
computer. To continue, click Next.

YN 5 NN5AARILUUINEBS HEC-HMS
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5.2.2 NMSYRUSUTONNAIANTNITITIU

STUVALLENITANAIENTN151491U (License Agreement) Tiilapus 1usuazLdunau
ganinae wawhATemIEgauTUTanNaY MNTUAAN "Next >"

"l HEC-HMS 4.12 - InstallShield Wizard

Terms and Conditions for Use (TCU)

X
“d
Please read the following TCU carefully. g

and employeces, mcluding its contractors and suppliers, harmless from any
claim or demand, including reasonable attorneys' fees, made by any third
party due to or arising out of your use of HEC-HMS or breach of this
Agreement or your violation of any law or the rights of a third party. 1

Assent:
By using this program you voluntarily accept these terms and conditions.

If you do not agree to these terms and conditions, uninstall the program, [
deletg all copies, and cease using the program.

© 1 hree to the above Terms and Conditions for Use Print
O NOT agree with the above Terms and Conditions for Use
InstallShield

5.2.3 ANSAAUAGILAUINITAAAI L UTWATY

Tudupoaul AN nuafIwALe (Path) A SURARILUTWLASY tA8ANS UAUILAAG LY
Ilalmas C:\Program Files\ 91n1uman "Next >" lieaidunissoly

Tl HEC-HMS 4.12 - InstallShield Wizard X
Destination Folder

Click Next to install to this folder, or click Change to install to a different folder.

Install HEC-HMS 4.12 to:

C:\Program Files\HEC\HEC-HMS\4.12\ Change...

InstallShield

UNN 5 NMSAARILUUIIAaDY HEC-HMS
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5.2.4 Nsas1slansuuuntingeaniay (MUANADINTT)

minUszasabiilarauluswnsuvunineaniiey Imdendnidend msvasislenau
INUUAAN "Next >" LNaAIHuNISHD

"l HEC-HMS 4.12 - InstallShield Wizard X

Additional Tasks 4

N

Desktop Shortcut

Would you like setup to create a shortcut which will appear on every users desktop?

1

Create a desktop shortcut

InstallShield 2

5.2.5 ANSHUSULSUAUNTANAS

W OAIMUAAIFIG 9 L38UToELAD 1RGN "Install” LN 8IS NAUNTZUIUNITANAS
TUsunsu

"8 HEC-HMS 4.12 - InstallShield Wizard X

Ready to Install the Program

The wizard is ready to begin installation.
Click Install to begin the installation.

If you want to review or change any of your installation settings, click Back. Click Cancel to
exit the wizard.

InstallShield

< Back Cancel

UNN 5 NMSAARILUUIIAaDY HEC-HMS
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5.2.6 MIAUFANTZUIUNTANAS

dlonshnAaasadu szuvasuanamtinveudufiounisduannisine liadn "Finish"
\Wedugnlunau

5.2.7 MSUAUSHNTUASILINLALNITEDUSUTDANAINIT ITITU

Wiaalusunsy HEC-HMS asausn neruilandniileasulusinsy asiintisinauans
TannaansttanuuingIudnase idousuauge wazna "OK' WegauSutennadfaingty

7= HEC-HMS Terms and Conditions for Use (TCU) X

Please read the following TCU carefully.
You must scroll to the end of the TCU before you can accept it and proceed.

As a voluntary user of HEC-HMS you agree to indemnify and hold the
United States Government, and its agencies, officials, representatives, and
employees, including its contractors and suppliers, harmless from any claim
or demand, including reasonable attorneys' fees, made by any third party
due to or arising out of your use of HEC-HMS or breach of this Agreement
or your violation of any law or the rights of a third party.

Assent

Clicking in the "I Agree" box indicates that you voluntarily accept these
terms and conditions. If you do not agree to these terms and conditions,
please return any program materials to HEC (If you downloaded the
program and do not have disk media, please delete all copies, and cease
using the program).

2
O 1 aaree to the above Terms and Conditions for Use

(01 DO NOT agree with the above Terms and Conditions for Use 3

OK Cancel

5.2.8 Magnisnaanvedusuny

v ]

#a99NUU TUSWATH HEC-HMS agidngvithsinavdn @ausenaunisdiudidsy 4 du

o

Teun
. Desktop: 1 workspace wanveslusunsu HEC-HMS Misviun
. Watershed Explorer: {ulas3a31auuy hierarchical tree Tddusudanisyn

93AUTENDU (component) Tulasins
. Component Editor: Tddmsuunla parameter UB4LAAE component 7
@onlilu Watershed Explorer

UNN 5 NMSAARILUUIIAaDY HEC-HMS
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B8 HEC-HMS 2.12
File Edit View Components GIS Parameters Compite Results Tools Help

D BE [Fcse@Fe P+ toe - fowe- NEREEw S8
~None-— L R WY | BN )

Watershed

Explorer

Component
Editor
Message Log
. Message Log: $189MUT9ANIINTEUUTEIINNITVINNU LU error,
warning

5.2.10 MsAsAisANwazailenisldeu

o [ a

. dmiuvazBeaiiudniieiiunsidanulusunsy wu dlesudu (Quick
Start Guide), Ailogl¥ (User’s Manual), dilenamaila (Technical Reference Manual) wag

Megen1sUszendldaueng q ansnsafnudeyaiiudiulalumy “Help” aglulusunsy

9

. lunsiensyadegelasanisiisis (Sample Projects) @nsaaniiunis
Ioanuduuzinszsylineglulysunsy

B HEC-HMS 4.12
File Edit View Components GIS Parameters Compute Results Took Help
DB [MQ i B F & T+ o Torotslsandduides NEBENe H68
- User's Manual
—None-— v “l 5 ™
Technical Reference Manual
Applications Guide

Install Sample Projects..

View Terms and Conditions for Use
About HEC-HMS.

YN 5 NN5AARILUUINEBS HEC-HMS
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5.2.11 M3AsAiugIuvedlusinsy

B HEC-HMS 412
File Edit View Components GIS Parameters Compute Results Tools Help

TBBEERNw SH88

. e

D ES RNQseswmFeTyt+

~Nane-—

Ensemble Viewer...

Reports

WaUTuusieAiugIuvedlusunsy anusartlufiuy Tools > Program Settings

Tnefddennisdeariiugiuluiade General dail
. Date display language: ﬁmumgﬂqunmﬁﬁm%’mmmmi’uﬁ Tufegns
idondu English (United States)
. Latitude and longitude: fvuagULUUANAAgaLaransdgn Tufogsil
\@entdu Decimal Deg (Decimal Degrees) ?z'iameﬂ'ﬂuguLLUU&]’aLaWﬂﬁau
. Project directory: inuuadumisdgunsudaivlndlasenis Tugegneil

donidulnawmes Documents

WanruaAssusasnallinan "OK" Wisluiinn1saean

B Program Settings X

G Basin Map Defaults Compute Results Messages
) Automatically open last project on start-up

& Display warning before changing component method

B Display warning before deleting a component

Font size: 12 v
Theme: System ~
Decimal separator: Period ~
Date display language: English (United States) ~
Latitude and longitude: Decimal Deg ~
Project directory: ‘\\Mac\Hume\Dcx:uments =
Cancel

YN 5 NN5AARILUUINEBS HEC-HMS
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UNN 6
A153ANIBUUNAD9 HEC-HMS

6.1 MsaZ1euuuIIRRIguLn (Basin Models)

6.1.1 d@¥19lUsLana n

1. Waluswnsy HEC-HMS

2. TUMaiy File uazidan New...

B HEC-HMS 4.12

File Edit View Components GIS Parameters Compute Results Took Help

I oo F T+ e oo NBREENG 555

Open.. Cul+0

R N | RS

Lum_Sumlai

3. Tumieing "Create a New Project” 191 Jouta (Name) dmsulusiandveagly

4. Fenvmiiedu Metric (SI) viiosguunieniyldfenis

5. 180 Path Nazdanulndlusianduesld

6. Aan Create Liaas19lusiang

7 Create a New Project X
Name: HEC_HMS_Training |
Description:| | =

Location:| \\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RID | =

Default Unit System: M

Create Cancel

UNY 6 NNSINYINLUUIIADS HEC-HMS
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6.1.2 @319 Basin Model T

Basin Model 1JussAusznaundndmsuniseduienuaudinisnisn nuedgui
wazlATaseLATaYEAN

1. "Lﬂ*ﬁmy Components Laglasn Basin Model Manager

2. Tumtieing "Basin Model Manager" TindnUu New

B HEC-HMS 4.12 [\Mac\Home\Desktop\Project_Training_T\HEC_HMS_RID\HEC_HMS_Training\HEC_HMS_Training hms] - o x
File Edit View
i o Create Component Basin Madel. :
0 o) K [ einvose [N IS KB BEEE £88
Meteorolagic Madel...
| None— B Basin Model Manager £ Y | ke

Contral Specifications..
"~ HeC_HMs T % Metearologic Model Manager

Time-Series Data..
) Contrel Specifications Manager

Paired Data...
#4 Time-Series Data Manager e

Grig Data...
|2 Paired Data Manager

Terrain Data...
B Grid Data Manager

&) Terrain Data Manager

Components Compute Results

Project
Name: HEC_HMS_Training
Description: |
Qutput DSS File: 1 oject_Training_1\HEC_HMS._f

&
]

NOTE 10008: Begin opening project "HEC_HMS_Training” in directory "\\MaclHome\Desktop\Project_Training_1\HEC_HMS_RID\HEC_HMS_Trairing” at time
17.

iehed opening project "HEC_HMS_ Training" in directory "\\Mac\Hame\Dasktop\Project_Training_1\HEC_HMS_RID\HEC_HMS_Training" at time
16)un2025, 11:12:18.

3. agiviineunnguu I Mvuatie (Name) dwsu Basin Model lvsivesild

& Create A New Basin Model X

Name: Basin_ISSI |
Description: | S|

Create Cancel

UNY 6 NNSINYINLUUIIADS HEC-HMS
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4. adn Create WWu¥l Basin Model az1UaTuluiuyl Desktop

B HEC-HMS 4.12 [\\WMac\Home\Desktop\Project_Training_1\HEC_HMS_RID\HEC_HMS _Training\HEC_HMS _Training hms] - o X
file Edit View Components GIS Parameters Compute Results Tools Help
D@ B & [R]Q i b BF & T L+ e - —None -eBRBERG 565
~-None-- L DR W | ENCE
“§ HEC_HMS_Training
7 Basin Models
P Basin_Lss

Components Compute Results

Project

Name: HEC_HMS_Training
Descripton: | K-
Output DSS File: \WMac\Home\Desktop\Project_Training_1\HEC_HMS_f

NOTE 10008: Begin opening project "HEC_HMS_Training” in directory "\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RID\HEC_HMS_Training" at time
16Jun2025, 11:12:17.

NOTE 10019: Finished opening project "HEC_HMS_Training” in directory "\|Mac\Home\Desktop|Project_Training_1\HEC_HMS_RID\HEC_HMS_Training” at time
16]un2025, 11:12:18.

6.1.3 Lﬁ'umﬁﬂizﬂaumaqwn%ma’l (Hydrologic Elements)

1.n3533aeuluiladn Basin Model M19gliAs1evigniden Tu Watershed Explorer
LWoLERS Basin Map Tuiu#l Desktop

B HEC-HMS 4.12 [\\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RID\HEC_HMS_Training\HEC_HMS._Traininghms] - o b4
File Edit View Cnmponems GIS Parameters Eompule Results  Tools He\p
D@ B& (A Qd ol P & D&+ Noe - None- -uBBERae 5668
~-Nane— | UREE WY | R
= TEC TS, Traiming
= Basin Models
7 1Basin_LSS

Components Compute Results
A Basin Model

Name: Basin_LSS
Description: |
Unit Systam:  Metric
Sediment: No
Replace Missing: No
Local Flow: No
Unregulated Outputs: No
Flow Ratios: No
Terrain Data: --None--

NOTE 10008: Begin opening project "HEC_HMS_Training" in directory "\\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RID\HEC_HMS_Training" at time
16Jun2025, 11:12:17.

NOTE 10019: Finished opening project "HEC_HMS_Training” in directory "\|Mac\Home\Desktop|Project_Training_1\HEC_HMS_RID\HEC_HMS_Training” at time
16Jun2025, 11:12:18.

cfefefccfc]¢

2. \Unieseslleasneesnusenay 910 Toolbar iden Element Creation Tool Tunssl
Uidan Subbasin dusununguuigas was Sink §1915U3ATEUIBUIBNVBIRNUT N3
Wnineyavauiun Basin AsiiunismelnE GIS
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2.1 Tun1siiuesAUseznau Subbasin adlu Basin Model @1315auunvaua

& A % A v o & =4 oy o
?J@UL“UG]WiJVH]’]ﬂIWﬁ GIS L‘W@GU'JEJI‘V]ﬂ']iﬁi'NIﬁJL@aﬁgﬂ'mLLaSLWUﬂ']WiJ']ﬂGUu I@EJ&ISUUW@UG’N

Import Geo

1) enAdeddn Georeferenced Elements 3MNUAUIILAUULLAEN GIS >

referenced Elements aAnd 9l L dvsudnd 9oy asmuny . dai un ve s

asrUsEnaUannIngnaInlila GIS (Shapefile)

B HEC-HMS 412 [\\Mac\Home\

File Edit View C:

Dasktop\Project Training_1\HEC_HMS_RID\HEC_HMS. Training\HEC_HMS_Training hms) - =]

bezB@s v 9
--None--

HEC_HMS_Training
Basin Models

7

Components Compute Results|
& Basin Model

Mame: Basin_LS4

e

W2 Import Georeferenced Elements

Help
@ coerdinate System

—Nene-- NENBERNw S88
[

Ha » 3 | ER

8 /%) Basin Model [Basin_LSS] P

[

]
]
]
]
]

8

Description:

Compute

Unit System: Metric
Sediment: No
Replace Missing: No
Local Fiow: No
Unregulated Outputs: No
Fiow Ratios: No
Terrain Data: ~-None--

NOTE 10008: Begin opening project "HEC_HMS_Training” in directory "\\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RID\HEC_HMS_Training" at time
16Jun2025, 11:12:17.
NOTE 10019: Finished opening project "HEC_HMS_Training" in directory "{\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RID\HEC_HMS_Training” at time
16Jun2025, 11:12:18

Element Ty,

2) \@onUsztnnesausznauiaztit (Element Type)

SYUUILUAAIUTIANS Import Georeferenced Elements [Step 1 of 3] fives

pe Tidandu Subbasins 3171 unA Next wislufFiunaudaly

A% Import Georeferenced Elements [Step 1 of 3] X

Hydrologic elements can be imported from a GIS file. Georeference data are added to
the elements as part of the import process. A boundary polygon is added to a
subbasin. A stream centerline is added to a reach. Hydrologic elements are imported
and georeferenced for one type of element at a time.

Element Type: Subbasins -

To continue, select the type of element to import and georeference, then click Next.

< Back Next > Cancel
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3) 1@anlua GIS AFeIn1suan

Tunti@ng Import Georeferenced Elements [Step 2 of 3] fifas Filename:
Thidenlud GIST daean1s (Faadulnd *.shp) ludeg19d L5 onlud:
\Home\Desktop\HEC-HMS LumSumlai\GIS\Boundary\Basin.shp 3 niuna Next

2% Import Georeferenced Elements [Step 2 of 3] X

The georeference data are imported from a GIS file.

Filename: Home\Desktop\HEC-HMS LumSumlai\GIS\Boundary\Basin.shp ﬁ

To continue, enter the filename or select the file with the browser, then click Next.

< Back Next > Cancel

4) \@an Attribute @USUTBRIRUTENDU

Tuntim1g Import Georeferenced Elements [Step 3 of 3] S3UULLANITE
Field (Attribute) 9ndoya GIS Feldimunevatusay Subbasin lunididen Field
%891 Name_resov 31n1unA Finish Liteduganszuiunsindn

2= Import Georeferenced Elements [Step 3 of 3] X

Hydrologic elements are identified by name. A text attribute field in the GIS file will be
used to match the georeference data from the GIS file to hydrologic elements
imported to the basin model. The following text attribute fields are available in the
selected GIS file.

Name_resov

To finish, select the text attribute field that represents the hydrologic element name,
then click Finish.

< Back Cancel

5) AMUUATEUURAPUDY Basin Model (1ndlalaaeld)

mindalulldnsszuuiinall Tsunsuazuananiiieng Basin Model Coordinate
System gldanuanunsadenivuassuuiinamenuedaena Select... viseUgaagTlusunsy
Mvuainanudaya GIS Miudrlaena Skip
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Basin Model Coordinate System X

The basin model does not have a defined coordinate system. You may select

a coordinate system before proceeding. If you skip, the coordinate system will

be automatically set based on the GIS source data you are about to use.

Select...

2.2 451999AUsENBY Sink dmsugnsyuIEtienoigu

1) @oumndlUuuntieg Basin Model Map U&7 AANIWEG1e AIGIWALad
ARINITAMTUBIAUIZNOUTIY

. HEC-HMS 4.12 [\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RID\HEC_HMS _Training\HEC_HMS _Training.hms] - a X
File Edit View Components GIS Parameters Com Tools He\p

DS B& (% @& & & F )D& o - —None- -NBBEERG £58

~None-- M «War imp»EEe N

. HEC_HMS_Training

Components Compute Results

¥ Subbasin Loss Transform Baseflow Options
Basin Name: Basin_LSS
Element Name: Subbasin
Downstream: --Mane-- -
*#rea (KM2) |230.36
Latitude Degrees: |14.68048
Longitude Degrees: |101.78273

Discretization Method: --None--- -
Canopy Method: --None-- -
NOTE 10008: Begin opening project "HEC_HMS_Training” in directory "\\MaciHomelDesktop\Project_Training_1\HEC_HMS_RID\HEC_HMS_Training” at time
Snow Method: --None-- = 16Jun2025, 11:12:17.
Surface Method: —None— N NOTE 10019: Finished opening project "HEC_HMS_Training" in directory "\\Mac\Heme\Desktop\Project_Training_1\HEC_HMS_RID\HEC_HMS_Training" at time
16Jun2025, 11:12:18,
Loss Method: Initial and Constant -
Transferm Methad: Clark Unit Hydrograph v
Baseflow Method: Recession v

2) azdindaeusnglun olvaas Joud e (Name) war fnafuie
(Description) dwisussausznaugnnineltni Jeusieazidenudindn Create

I HEC-HMS 4.12 [\\Mac\Home\Desktop\Project Training T\HEC_HMS RID\HEC_HMS_Training\HEC_HMS Traininghms| [u} X

File Edit View Components GIS Parameters Compute Results Tools Help

DSBS & Q&b P D[+ N - —None- -sBBERS £88
~None-- - TR WY | NN
[~ HEC_HMS_Training

=~ Basin Models

B Create A New Sink Element

Components Compute Resuits ‘ Na

(% Subbasin oss Transform Basefiow Options
Basin Name: Basin_LSS
Element Name: Subbasin
Downstream: —None—
+Area (KM2) 230.36 |
Latitude Degrees: 14.68048 |
Longitude Degrees: 10178273 |
Discretization Method: --None--- -

Canopy Method: ~-None-- - - -
NOTE 10008; Begin opening project "HEC_HMS_Training” in directory "\\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RID\HEC_HMS_Training” at time
Snow Method: --None-- & 16Jun2025, 11:12:17.
Surface Method: —None— = :grzzlalznslsl: lﬁlgwslt:d opening project "HEC_HMS_Training” in directory "\\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RID\HEC_HMS _Training" at time

un,  11:12:18.
Loss Method: Initial and Constant -
Transform Method: Clark Unit Hydrograph -
Baseflow Method: Recession i
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3. hgumeuiinsdinndesmsiinesdussnouiid ilunmuenulasiassegu

B HEC-HMS 412 \\Mac\Heme\Desktop\Project_Training_1\HEC_HMS_RID\HEC_HMS_Training\HEC_HMS_Training hms] - [u] X
File Edit View Components GIS Parameters Compute Results Tools Help

D@ BS % Adts P D[E + e Mo

- BREEae 2848

Wawarnmp»EEEEs » 5

_ —None—- v

HEC_HMS _Training
Basin Models

Components Compute Results

1% Subbasin Loss Transform Basefiow Options
Basin Name: Basin_LSS
Element Name: Subbasin
Downstream: | ~None— -
*Area (KM2) 230,35
Latitude Degrees: |14.65048
Longitude Degrees: | 10178273

Discretization Method: -None--- -
Canopy Method: ~MNone— -
NOTE 10008: Begin opening project "HEC_HMS_Training" in directory "\iMae\Home\DesktopiProject_Training_1{HEC_HMS_RIDIHEC_HMS_Training” at time
Snow Method: --None-- v 16)un2025, 11:12:17.
Surface Method: | —-Nene- - JNSJTE;Dozngsl: ) uisahued opening project "HEC_HMS_Training” in directory “\\MaciHome!Desktop\Project_Training_1\HEC_HMS_RIDVHEC_HMS_Training” at time
2025, 11:12:18.
Loss Method: | Tnitial and Constant -
Transform Method: | Clark Unit Hydregraph -
Baseflow Method: Recession -

6.1.4 \¥aufDRIAUTENAUNNING

L3 1 d' 1 U & 1 d'
aeRUsENaUM1Y sgnileusieiulunIavsuuuuanLaus (network) tnefinisivg
rAiiuanesrUsenausuinludeesusenauvinetn

1. donasAusznauduun Tu Basin Map

B HEC-HMS 4.12 [\Mae\Home! Desktop\Project_Training_T\HEC_HMS_RIDVHEC_HMS_Training\HEC_HMS _Training.hms] - o X

File Edit View Components GIS Parameters Compute Results Tools Help
DS A& % s F % P+ tone - —None- FeBBEEG 588
 --Hore-- - DRI NNty | BN NG

_HMS_Training

Basin Models

1 Basin_LSS

Ex-n

--[E5 No Discretization
[F3 No Snowmelt

[ No Canopy

- [5 No Surface

+-IFg Initial and Constant

9 Clark Unit Hydrograph

Recession

& sink-1

Components Compute Results

(é Subbasin Loss Transform Baseflow Options
Basin Name: Basin_LSS
Element Name: Subbasin
Downstrearm: ~None-- M
*Area (KM2) 230.36
Latitude Degrees: 1468048
Longitude Degrees: 101.78273

Discretization Method: —None—- =
Canopy Method: —None-- = 5 - - . .
NOTE 10008: Begin opening project "HEC_HMS_Training” in directory "\\MacHome\Desktop\Project_Training_1\HEC_HMS_RIDVHEC_HMS_Training” at time

Snow Method: --Naone-- s 161un2025, 11:12:17

Surface Method: —None-— " ished opening project "HEC_HMS_Training" in directory "\\Mac\Home\Desktop\Preject_Training_1\HEC_HMS_RID\HEC_HMS_Training" at time

18.
Loss Method: Initial and Constant
Transform Method: Clark Unit Hydrograph
Baseflow Method: Recession
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2. vienesAUsznoufiazdu Downstream 9105180157 U510 Tuuiadiuaes

Component Editor

B HEC-HMS 412 [WMac\Home\DesktopiProject_Training_1\HEC_HIMS_RIDVHEC_HMS Training\HEC_HMS_Training hims] - o X

File Edit View Compenents GIS Parameters Compute Results Tools Help
DSBS % QAdsEPFe DE + toe - Noe - BBEEEe 588
| ~None - @awar nmEp I «

7 HEC_HMS_Training
=7 Basin Models

[ No Snowmelt
H No Canopy
| ~IENo Surface
T2 Initial and Constant
[ Clark Unit Hydrograph
f Recession
- Sink-1

Components Compute Results

% Subbasin Loss Transform Baseflow Options

Basin Name: Basin_LSS
Element Name: Subbasin
Downstream: | Sink-1 <&

*Area (KM2) |None—
Latitude Degrees: |14.

Longitude Degrees: |101.76273

Discretization Method: --None-— ~
Canopy Method: --None-- - - " P . - .
NOTE 10008: Begin opening project "HEC_HMS_Training" in directery "\\Mac\Home\Desktop'Project_Training_1\HEC_HMS_RID\HEC_HMS_Training" at time
Snow Method: --None-- - 160un2025, 11:12:17.
Surface Method: | --None—- — ;JSJTE 21.152‘]519{1 Flgs&ed opening project "HEC_HMS_Training” in directory "\\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RID\HEC_HMS_Training"” at time
un20325, 11:12:
Loss Method: Initial and Constant =
Transform Method:  Clark Unit Hydrograph -
Baseflow Method: Recession =

3. YIEITURBUTIUNT10IAUTENBURNNINGIVDIAUN IMUAILL T BUA B TN BAT
wseen1sivaiiauysal

B HEC-HMS 4.12 [\Mac\Home\Desktop!\Project_Training_T\HEC_HMS_RIDYHEC_HMS_Training\HEC_HMS_Training.hms] - o X
File Edit View Components GIS Parametsrs Compute Results Tools Help

DS HES & Qe & F S D[ 4 doree  lore A BBEEE 568
] Wwar s -

~None-—- v
77 HEC_HMS_Training
=+ Basin Models
= 5 Basin_LSS
++ 2y Subbasin

&

Components Compute Results

Sk Options
Basin Name: Basin_LSS
Element Name: Sink-1
iption: | =

Downstream: --None-- -

NOTE 10008: Begin opening project "HEC_HMS_Training" in directory "\\Mac\Home\Desktop'Project_Training_1\HEC_HMS_RID\HEC_HMS_Training" at time
16Jun2025, 11:12:17.

NOTE 10019: Finished opening project "HEC_HMS _Training” in directary "\\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RID\HEC_HMS_Training" at time
161un2025, 11:12:18.

6.1.5 UeudeyansiiwesdmiuusiaresAuseney

geAUsENRUENNINEUAaEAIRRINITTayanTmeasanistielilusunsudiass
N3TUIUNINIEVNINNLERDE LA

1. \den asAUsENRUENNINg lu Basin Map #38 Watershed Explorer i 01U
Component Editor ¥0483AUsznaULU
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2. §m3U Subbasin element (guingay)

1) WuN (Area) lﬂﬂm‘lé Parameters TuwkauLAS 8938 La8n Subbasin Area

¥ '
A a

wazdaumvuaiiunvesguuiges w5831nn15UTwReY Shape File

2) LUUT1883n13g 8yLd8 (Loss Method) 1y Component Editor #1115y
Subbasin 1dan Loss method tu Deficit and Constant lnarnunasail
Initial Deficit 90.0 mm

Maximum Deficit 135.0 mm

Constant Rate 1.4 mm/hr

Impervious 8.0 %

[ HEC-HMS 412 [WMac\Home\Desktop\Project Training 1VHEC HMS RIDVHEC HMS Training\HEC HMS Training.hms] - o *
File Edit View Components GIS Parameters Compute Results Tools Help

DEES (v Ads P TE A+ toe  None BB EEa 558
~None- - DR NNy | BN D

| HEC_HMS_Training
=" Basin Models

Sink-1

Components  Compute Results

1% Subbasin Loss Transform Baseflow Options.

Basin Name: Basin_LSS
Element Name: Subbasin

Downstream: Sink-1 ~
*Area (KM2) |230.36 I
e ——
Longitude Degrees: |101.76273
Discretization Method: --None-—-
Canopy Method: --None--
Snow Method: --None--
Surface Method: --None--
Loss Method: | SCS Curve Number

ransform Method: |—None—

Baseflow Method: | Exponential
Green and Ampt
Gridded Deficit Constant

[—

NOTE 10008: Begin opening project "HEC_HMS_Training" in directory "\\Mac\Home\Desktop!Project_Training_1\HEC_HMS_RID\HEC_HMS_Training" at time
16Jun2025, 14:37:13.

NOTE 10019: Finished opening project "HEC_HMS_Training” in directory "\\Mac\Home!Desktop'Project_Training_1\HEC_HMS_RID\HEC_HMS_Training" at time
16Jun2025, 14:37:13.

Al < | < | <]«

B HEC-HMS 4.12 \\Mac\Home\Desktop!\Project_Training_T\HEC_HMS_RID\HEC_HMS_Training\HEC_HMS_Training.hms| - a X
File Edit View Components GIS Parameters Compute Results Tools Help

DB f assEdPS&DE+ toe | Run - nBBREDE S84

 ~Mone- - A m v [ -~

s

Meteorologic Models
8 Met 2013

& Specified Hyetograph
i -~ & Specified Evapotranspiration
=" Control Specfications
15 Control 2013
Time-Series Data
1= 7 Precipitation Gages.
R

Components Compute  Results

(s Subbasin Loss Transform Baseflow Options

Element Names Subbasin
“Tnitial Deficit (MM) 90
“Maximum Deficit (MM) 135
~Constant Rate (MM/HR) 1.4
“Imparvious (%) &

[— UL
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3) WUUIIABIUINIRIAY (Transform method) 114 Component Editor
#115U Subbasin 1dan Transform method Wy SCS Unit Hydrograph Ingriunaisail
SCS Lag 5,200 |

min

B2 HEC-HMS 412 [\Mac\Home\Desktop\Project Training TWHEC HMS_RIDVHEC HMS Training\HEC_HMS_Training.hms] - o X
File Edit View Components &IS Parameters Compute Results Tools Help

DSBS " Q&b FH D+ None - - NBBREEG £588

~-None--

- —Mone-

" HEC_HMS_Training

Components Compute  Results

Warnom o -~

(%5 Subbasin Loss Transform Baseflow Options

Basin Name: Basin_LSS
Element Name: Subbasin

Dewnstream: Sink-1 ol
“Area (KM2) 230.36
Latitude Degrees: | 14,68048
Longitude Degrees: 101.78273
Discretization Method: --Nane--- v
Canopy Method: --None-- ~ - - — - - —
NOTE 10008: Begin opening project "HEC_HMS_Training" in directory “\\Mac\Home\Desktop!Project_Training_1\HEC_HMS_RID\HEC_HMS_Training" at time
EoriR Uit —tone— N 16Jun2025, 14:37:13.
Surface Method:  —None— o :lg]n: ziuﬁggl.qﬁmslr;ed ©opering project "HEC_HMS_Training” in directory "\\Mac\Home\Desktop\Project_Training_1YHEC_HMS_RIDVHEC_HMS_Training” at time
un2025, 14:37:13.
Loss Method: Deficit and Constant v
Transform Method: | SCS Unit Hydrograph ~
Baseflow Method: | Ciark Unit Hydrograph
Kinematic Wave
ModCirk I
8 HEC-HMS 4.12 [\\Mac\Home\Desktop\Project_Training_T\HEC_HIMS_RIDVHEC_HMS_Training\HEC_HIMS_Training.hms] - a X
File Edit View C GIS Parameters Compute Results Tacls Help
DSBS (% Qé s @FS D+ e Rk -RBBEDE ££8
~None-- - WA w5

" HEC_HMS_Training

=17 Meteorologic Models
| Met 2013
&0 Specified Hyetograph
& Specified Evapetranspiration
=" Control Specifications

- Control 2013
=+ Time-Series Data

1= Precipitation Gages

AR mama

Components Compute Results

(¥ Subbasin Loss Transform Baseflow Options
Basin Name: Basin_LSS.
Element Name: Subbasin
Graph Type: Standard (PRF 484]
“Lag Time (MIN) 5200

UNY 6 NNSINYINLUUIIADS HEC-HMS
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4) wuuI1aBIN1Tnai ugu (Baseflow method) (Recession Method) 11
Component Editor @1%3U Subbasin tdan Baseflow method 1\Ju Constant Monthly
TneMruAAIRILl

January 0.1 m’/s

February 0.1 m’/s
March 0.1 m’/s
April 0.1 m’/s
May 0.1 m’/s
June 0.1 m’/s
July 0.1 m’/s
August 3.0 m*/s
September 6.0 m*/s
October 5.0 m’/s

3
November 0.1 m’/s
3
December 0.1 m’/s
B HEC-HMS 4,12 WMac\Home\DesktophProject_Training_1\HEC_HMS_RICAHEC_HMS_Training\HEC_HMS _Training.hms] - o x

File Edit View Components GIS Parameters Compute Results Tools Help
OB 3 % Qé s &8l P & TE 4 e --None—- SEEBEEe 888

=-None-- v 4 Max BN

HEC_HMS_Training
=17 Basin Models
*- A Basin_LSS.
RN Subbasin
- Sink-1

(2) Basin Mode| [Basin_LSS]

Components  Compute  Results

(% Subbasin |oss Transform Baseflow Options

Basin Name: Basin_LSS
Element Name: Subbasin

Iy

Downstream: Sink-1

*Area (KM2) |230.36
Latitude Degrees: 14 68048
Longitude Degrees: |101.78273
Discretization Method: --None---

Canopy Method: --None--

NOTE 10008: Begin opening project "HEC_HMS _Training” in directory "\MaciHome\Desktap\Project_Training_L\HEC_HMS_RIDVHEC_HMS_Training” at tme
Snow Method: --None-- i 161un2025, 14:37:13,
Surface Method: —-None-— P NOTE 10019: Finished opening project "HEC_HMS_Training" in directory "\\MaciHome\Desktop\Project_Training_1\HEC_HMS_RIDVHEC_HMS_Training” at time
16Jun2025, 14:37:13,
Loss Method: Deficit and Constant v
Transform Method: SCS Unit Hydrograph

Baseflow Method: | Constant Manthly -
--None--
Bounded Recession

Constant Monthlv
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B HEC-HMS 412 [\WMac\Home\Desktop\Project Training 1\HEC_HMS_RID\HEC_HMS_Training\HEC_HMS_Training. hms] - [u] x

File Edit Wiew Components GIS Parameters Compute Results Tools Help
DS A& [f ad&ePé D 4 tone Run: Run B BEDE £6 8
-~ —Mone- v «darnom e ™

"~ HEC_HMS_Training
=77 Basin Models
=45 Basin_L5S
&
- sink-1
=-7 Meteorologic Models
= & Met 2013
&0 specified Hystograph
& Specified Evapotranspiration
=" Control Specifications
(€3 Control 2013
=23 @me'SEﬂes Data & Sink-L
1= Precipitation Gages
A& Cnnn

Components Compute Results

(s Subbasin Loss Transform Baseflow Options
Basin Name: Basin_LSS.
Element Name: Subbasin
“January (M3/S) 0.1
*February (M3/5) 0.1
*March (M3/S) 0.1
*April (M3/S) 0.1
*May (M3/S) 0.1
*June (M3/S) 0.1
“July (M3/5) 0.1
*August (M3/S) 3
*September (M3/S) 6
*“October (M3/S) 5
*November (M3/S) 0.1
*December (M3/S) 0.1

6.2 N13a319tayaaynIuIan (Time-Series Data)

1. lunsis uduadreteyasunsunat T 161d1g1usunsy HEC-HMS uaglufay
Components 91ntiutdan Time-Series Data Manager iaiinguniinisnisdnnisdoya
oynsuna Jaaziduaudnansdmivaiiazuiledoyaoynsuaiiagldlunisdans
wuuaesiluszuy

B HEC-HMS 4.12 NMaciHome\Desktop\Project Training 1YHEC HMS RICAHEC HMS TrainingiHEC_HMS Training.hms] - [w) X

File Edit View Components GIS Parameters Compute Results Tools Help
D@ E| Ceecompnen TR 4 tow - one- RBBEEG £88
Basin Model Manager Wwarnumnp |»--° [ W)

Meteorologic Model Manager

| --None--

&

7 HEC_HMS_Trai b
= Basin Made (% control Specifications Manager

1= ) Basin

s | &2

le2

B

2

s
~ & sinl

Time-Series Data Manager

Paired Data Manager
Grid Data Manager

Terrain Data Manager

Components Compute Results

% Subbasin Loss Transform Baseflow Options
Basin Name: Basin_LSS
Element Name: Subbasin
Downstream:  Sink-1 v
*Area (KM2) 230.36
Latitude Degrees: 14.68048
Longitude Degrees: | 101.78273
Discretization Method: --None---
Canopy Method: --Nane-—
Snow Method: --None--
Surface Method: --Nane—
Loss Method: Deficit and Constant
Transform Method: SCS Unit Hydrograph
Baseflow Method: Constant Monthly

Ig

NOTE 10008: Begin opening project "HEC_HMS_Training” in directory "\\MaciHome\Desktop\Project_Training_I\HEC_HMS_RID\HEC_HMS_Training” at time
16Jun2025, 14:37:13.
NOTE 10019: Finished opening project "HEC_HMS_Training" in directory "\\Mac\Home\Desktop'Project_Training_1\HEC_HMS_RIDAHEC_HMS._Training" at ime
16Jun2025, 14:37:13.

fl e ] efef«]x

2. \ilawd1gd Time-Series Data Manager ud2 TiadnfiUy New wiasusuasadoyaunsy

wanll Jldazdesimundssinnvesdaya (Type of Data) lvilnunzauiuteyafidesnis
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a4 Im&ﬂﬂumamummaﬂwaﬂ L Precipitation Gages Tsunsuagiansadmiuligls
iywauawamu Toun Narne étmmusuammﬁuauaﬂmu waz Description @ ufufasuie
waziuaifiudnvostoya Wil ﬂ’ﬁ(ﬂ\‘1%’e]LLﬁuﬂ’]’e]ﬁU’]EJIMﬁaﬂﬂﬁa\‘iﬂUUSuLﬂVlGUE’J;;IJﬁLL’du
Lméﬁa;ﬂaﬁiﬁﬁq WormuaznInluns8198enIends

Data Type: Precipitation Gages v

Current time-series data

New...

Copy...
Rename...
Delete
Description...
Add Window

Delete Window

3. vidanimuadeyailasiukarUssinnvastayaud Tiaandu Create toasetaya
CPIEHRLRISIEATY

:Q Create A New Time-Series Data X
Name: Gage
Description: F=]

Data Type: Precipitation Gages

a 1 . ° o 1l X y Vg Vo a &
4. Wanti1sine Component Editor dwsudayayalvsiniasnedu ielvigldaniunisese
TgavBuAULANYRIYAToYaRINE1Y TudIures Component Editor lazAaaminun

L o W v =~ ady v v o
urasteya (Data Source) dwsuyateyatl lnslunsaiiidasnisdoudeyanisnuias 1
\dan Manual Entry nsgidnn3eudayanieuentugluuy HEC-DSS fianuisaiden Single
Record HEC-DSS iiawtoulastoyaidnseuulaiiuiu
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B HEC-HMS 4.12 [\WMac\Home\ DesktophProject Training 1\HEC_HMS RID\HEC_ HMS Training\HEC_HMS Training hms]
File Edit View Components GIS Parameters Compute Results Tools Help

DSBS [ et P& T+ wone - ~Hone -RBBEEGS 588
| None- - Warinmp»EEEE "

HEC_HMS_Training
7 Basin Models
| =B Basin_L5S
. - #a Subbasin
B sink-1
Time-Series Data
" Precipitation Gages

e

Components Compute Results

[ES Time-Series Gage

Gage Name: Gage

Deseription: | =
Data Source: Manual Entry -
Units: | Incremental Milimeters 2
Time Interval: 15 Minutes. v
Latitude Degrees: | |

Longitude Degrees: | |

NOTE 10008: Begin opening project "HEC_HMS_Training” in directory "\MaciHome\Desktop!\Project_Training_1\HEC_HMS_RIDVHEC_HMS_Training” at time
162025, 14:37:13,

NOTE 10019: Finished opening project "HEC_HMS_Training" in directory "\\Mac\Home\Desktop\Project_Training_1YHEC_HMS_RID\HEC_HMS_Training" at time
16Jun2025, 14:37:13.

5. Funaudaluidunismuunszuumiag (Unit System) uazdianaivesdonya (Time
Interval) Wnglvidenvilglinungaudvsiavestoya Wu dadwuns (mm) dwsudeya
U3aauielu LazgnUIANLUASABIUY (Cubic Meters Per Second) dmsutayadnsinis
Inavesih dauraana (Time Interval) Wiimuamuanwivesdoyadifiog 1w 1 Day

B HEC-HMS 4.12 [AMac\Hom e\DesktophProject Training 1T\HEC_HMS_RID\HEC_HMS Training\HEC_HMS _Training.hms] - o X
File Edit Wiew Components GIS Parameters Compute Results Tools Help
DS ES [ Qs Fé T+ noe  one -KBREEa. S88
. —None— - DR NONTY | N
" HEC_HMS_Training

" Basin Models
5 Basin_L55
[+ (¥ Subbasin
E Sink-1
Time-Series Data
1“7 Precipitation Gages
=B Ga

Components Compute Results

[ Time-Series Gage  Time Window Table Graph

Gage Name: Gage

Description: =
Data Source: Manual Entry =
Units: Incremental Millimeters v
Time Interval: 1 Day -
Latitude Degrees:

Longitude Degrees:

NOTE 10008: Begin opening project "HEC_HMS_Training" in directory "\\Mac\Home\Desktep\Project_Ti g_1\HEC_HMS_RID\HEC_HMS_Training" at time
161un2025, 14:37:13.

NOTE 10019: Finished opening project "HEC_HMS_Training” in directory "\\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RIDYHEC_HMS _Training” at time:
16Jun2025, 14:37:13.
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6. WlorvuaszuumheaztananisuFosudy Wgldluiiuiu Time Window Lilerimun
LN EUULRURHE Iﬂﬂﬁ'aeszq'ﬁ'uﬁl,’%'uﬁu (Start Date), Lnansuduy (Start Time), Sufl
dugn (End Date) uaziaandugn (End Time) Wnssiugaanavasdoyaiiiogeds ol
szuvaninsaUszananatayaliegugndesarATUAIY

B HEC-HMS 4.12 [\\Mac\Home\Desktop\Project Training 1\HEC HMS RID\HEC HMS TrainingtHEC HMS Training.hms] - a X
File Edit View Ct GIS Parameters Compute Results Tools Help
D BE& (% Q& WP T+ Mo -None- - BBEEG 95688

T —None— - Wwar ump R w

7 HEC_HMS _Training
=" Basin Models
=5 Basin_LSS
i+ & Subbasin
& Sink-1
=+ Time-Series Data
=" Predipitation Gages
cE

Components  Compute  Results

[ Time-Series Gage Time Window Table Graph

Gage Name: Gage
“Start Date (ddMMMYYYY) B1Dec2012
*Start Time (HH:mm) 06:00
~End Date (ddMMMYYYY) 31Dec2013
*End Time (HH:mm) |06:00

B HEC-HMS 4.12 [\Mac\Home\DesktophProject Training 1\HEC_HIMS_RID\HEC_HMS Training\HEC_HMS. Training.hms] - o x®
File Edit View Cc GIS Parameters Compute Results Tools Help

DS BE & f Qg P& P+ o Hone -RBRBEES 588

~Nane— “ «@war nom e ™
= HEC_HMS_Training
= " Basin Models.
- = [H Basin_LSS
i & & Subbasin

- & Sink-1

7 Time-Series Data
7 Precipitation Gages

Components Compute Results

(S Time-Series Gage Time Window Table Graph

Time (ddMMMYYYY, HH:mm) Precipitation (MM)
31Dec2012, 06:00
01Jan2013, 06:00 o/
02]an2013, 06:00 0
03Jan2013, 06:00 0
04Jan2013, 06:00 0
05Jan2013, 06:00 0
06Jan2013, 06:00 0
07Jan2013, 06:00 0 . et "] . " - o at ti
e NOTE 10008: Begin opening project "HEC_HMS _Training" in directory "\{MaciHome\Desktop\Project_Training_1\HEC_HMS_RID\HEC_HMS_Training" at time
08Jan2013, 06:00 0 16Jun2025, 14:37:13,
09Jan2013, 06:00 o NOTE 10018%; hed opening project "HEC_HMS_Training" in directery “\\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RIDYHEC_HMS_Training" at time
100anZ013, 06:00 160un2025, 14:37:13,
an2013, 06: 9 NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation”.
11Jan2013, 06:00 0 WARNING 10610: End time is before start time for gage "Gage ". Time window not updated
123an2013, 06.00 ol |NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation”
L . NOTE 10604: 364 missing or invalid values far gage "Gage " of type "Precipitation”.
13Jan2013, 06:00 ®  |NOTE 10604: 365 missing or invalid values for gage *Gage * of type "Precipitation”.
14Jan2013, 06:00 0
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7. dovntu Tdnguitu Table Wosidunmstoudoyaoynsunarildsusulidigssuy
Tnanunsansenarfeyaluuazdrsailiasudau uenaniglédiamsansaaouaiiy
gndeswesteyaiinsoniuuiy Graph dsazuanmadoyaluguuuunsiin ievaelunis
nyaeunltuuazn ey saivesdeyaiveu

B HEC-HMS 4.12 [WMac\Home\Desktap\Praject Training T\HEC_HMS_RIDVHEC_HMS Training\HEC_HMS Training.hms] - [w] x

File Edit View Components GIS Parameters Compute Results Tools Help
DSBS v Q&b e PP+ toe  None -uBEBEEG S88
~None- v Wwarmp e ™

" HEC_HMS_Training
=7 Basin Models
|~ {8 Basin_LSS
(& Subbasin
) Sink-1
=+ Time-Series Data
(= 7 Precipitation Gages
BE

Components Compute Results

[ Time-Series Gage Time Window Table Graph

120
100
E 0
=
£
S o
£ NOTE 10008: Begin opening project "HEC_HMS_Training” in directory "\\Mac\Home\Desktop\Praject_Training_1\HEC_HMS_RID\HEC_HMS_Training" at time
Kl 16Jun2025, 14:37:13.
E 407 NOTE 10013: Finished opening project "HEC_HMS_Training" in directory "\{Mac\Home\Desktop'\Preject_Training_1\HEC_HMS_RID\HEC_HMS_Training” at

time 16Jun2025, 14:37:13.

20-] NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitatior”.

WARNING 10610: End tme is before start time for gage "Gage ". Time window not updated
NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitatior”.

o NOTE 10604: 364 missing or invalid values for gage "Gage " of type "Precipitation”.
Jan Mar May Jul Sep  Nov NOTE 10604: 365 missing or invalid values for gage "Gage " of type "Precipitation”.
| 2013 NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation”.

8. lunsifidsairefonasynsunadmivoyaUssiandudiuby Tudetneiazadng
Evapotranspiration wag Discharge UStaai 29U usia T¥sdunsauafuduney
teruluisazyadeya lngusuidenyssinndeyauwazmileimngauiuloyaudazUszian
MUENYYeIlATINIg

B HEC-HMS 4.12 [WMaciHome\Desktop\Project Training T\HEC_HMS_RIDAHEC_HMS Training\HEC_HMS_Training.hms] - o X
File Edit View Components GIS Parameters Compute Results Tools Help

DSES [t Ude oo F & T8+ None -~ —None- -EERBEES £88

~Mane— - ORI WY | NN

"~ HEC_HMS_Training

1" Basin Models

P e@ Basin LSS

i 41 Subbasin

H E Sink-1

=7 Time-Series Data
7 Precipitation Gages
HE=,

Gage
: [ 31Dec2012, 06:00 - 31Dec2013, 06:00
=~ Discharge Gages

Components Compute Results

[ Time-Series Gage Time Window Table Graph

Gage Name: Di:
Deseription: i
Data Source: Manual Entry 5
Units:  Cubic Meters Per Second ~
Time Interval: 1 Day -
Station ID:

Latitude Degrees:

Longitude Degrees: NOTE 10018: Finished opening project "HEC_HMS_Training” in directory "\\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RIDYHEC_HMS_Training” at
time 16Jun2025, 14:37:13.

NOTE 10604: 1 missing or invalid values for gage "Gage * of type "Precipitation”

WARNING 10610: End time is before start time for gage "Gage ". Time window not updated.

NOTE 10604: 1 missing e invalid values for gage "Gage " of type "Precipitation”,

NOTE 10604: 364 missing or invalid values for gage "Gage " of type "Precipitation”.
MNOTE 10604: 365 missing or invalid values for gage "Gage " of type "Precipitation”.
NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation".

NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation
NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation”
NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation”.
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B HEC-HMS 4.12 [WMaciHome!\Desktop\Project Training T\HEC_HMS_RIDVHEC_HMS_Training\HEC_HMS Training.hms] - o X

File Edit View Components GIS Parameters Compute Results Tools Help

D BE& (v Qd e P& P+ Noe | MNone- -NBBEEG 888
~Nare-- - «Warump s ~ 5
T B vaam iss

[+ Subbasin

" Precipitation Gages
- B Gage

[ 3102c2012, 06:00 - 3102c2013, 06:00
£ Discharge Gages
i = Discharge
: [ 31D2c2012, 06:00 - 31022013, 06:00
=2 Evapotranspiration Gages
1= B Evapo

’..

Components Compute Results

[ Time-Series Gage Time Window Table Graph

Gage Name:
Description: (=l
Data Source: Manual Entry -
Units: Milimeters ~
Time Interval: 1 Day -
Latitude Degrees:

Longttude Degrees:

MNOTE 10019: Finished opening praject "HEC_HMS_Training” in directory "\\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RID\HEC_HMS_Training" at
time 16Jun2025, 1 13,

NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation”

WARNING 10610: End time is before start time for gage “Gag ime window not updated.
NOTE 10604: 1 missing or invalid values for gage "Gage " of type ipitation”"

NOTE 10604: 364 missing or invalid values for gage "Gage " of type itati

NOTE 10604: 365 missing or invalid values for gage "Gage " of type "Precipits

NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipita

NOTE 10604: 1 missing or invalid values for gage "Gage * of type "Precipitation

MNOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipita

NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation”

9. dmsumaideulesteyanisivadidunald (Observed Flow) ihdussduszneululuna
Ly Sinkstl?’llﬁanaqﬁﬂiznauﬁguiuiuma > Options 14 Component Editor 184
aarUsynausana1s Tuyes Observed Flow lidan Discharge Gage 71 lda$193 uann
fupourounth welvssuuansalifeyaridunmsfuauarasuifisunanisiiaes

 HEC-HMS 4.12 MMaciHometDesktop\Project Training_TYHEC_HMS_RIDVHEC_HMS. TrainingtHEC_HMS Training.hms] - o X

File Edit View Components GIS Parameters Compute Results Tools Help
DS A3 (& Qs & & F &P+ -tonew | ~None -xBREEG 258
~MNone-- - WarnmpEEEEE » 5

" HEC_HMS_Training
= 7 Basin Models
=8 Basin_LSS

Precipitation Gages

Gage
- 31Dec2012, 06:00 - 31Dec2013, 06:00
1=~ Discharge Gages
Il Discharge
* [ 31Dec2012, 06:00 - 31Dec2013, 06:00
1=+ Evapatranspiration Gages
T —

Components Compute  Results

&, sink  Options.

Basin Name: Basin_LSS

Stage-Discharge: ~-Nore--

Ref Fiow (M3/5)
Ref Label:

NOTE 10019: Finished opening project "HEC_HMS_Training” in directory "\\Mac\Home\Desktop\Praject_Training_L\HEC_HMS_RID\HEC_HMS_Training” at
time 16Jun2025, 14:37:13.

NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation”.

WARNING 10610: End time is before start time for gage "Gage ". Time window not updated.
NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation”.

NOTE 10604: 364 missing or invalid values for gage "Gage " of type "Precipitation”.

NOTE 10604: 365 missing or invalid values for gage "Gage " of type "Precipitation”.

NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation”.

NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation”.

NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation”.

NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation”.
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6.3 M3aT1UUUTIARRAHauINeT (Meteorologic Models)

1. M3suAuaswuuIaeailerine) idiguy Components 3NUAULIYKAN
v24lUsHNTU UWAAEAN Meteorologic Model Manager Litalingvitinsadmsuinnis
wuudnaeseeaingnlussuy

B HEC-HMS 4.12 [WMac\Home'Desktop\Project_Training_ 1\HEC_HMS_RID\HEC_HMS_Training\HEC_HMS_Training.hms] - (m] X

File Edit View Components GIS Parameters Compute Results Tools Help

O o @  CresteComponent "B 4 Hone ~None-- - N B RBREEG S88
—None-— i

Max | [ Min | & o

HEC_HMS_Tra
Basin Mode
2 3 o
i =B Basin_L &

+ o subl By T

&
H EHELL
= TimgSoried [ Paired Data Manager

5 Basin Model [Basin LSS] e o=

N N
Components Compute Results

& Sink _ Options

Basin Name: Basin_LSS
Element Name: Sink-1
Description:

Iy |E

Downstream: --None:

NOTE 10018: Finished opening project "HEC_HMS_Training” in directory "\\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RID\HEC_HMS_Training" at
time 16un2025, 14:37:13.

NOTE 10604: 1 missing o invalid values for gage "
WARNING 10610: End time is before start time
NOTE 10604: .

NOTE 10604
NOTE 10604:
NOTE 10604:
NOTE 10604
NOTE 10604: gage "Gage " of type "Precipitation’”.
NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation”

2. \ilaid1gd Meteorologic Model Manager ua3 Tiadindu New tiaisunisasng
wuudraedlml Wawnsuazlanthastunbigldleudoyadossiu lngldsey Name Wu
%983 Meteorologic Model ¥alvisi Wansenteyaiseusasuas iadnda Create

A% Create A New Meteorologic Model X

Name: Met 2013
Description: =l

Cancel

3. M@ NusEUUaLLing Component Editor 989 Meteorologic Model 514

Pu dmdunsiaindeyaiisisluduneudaly

4. TuduraensidenisnisAuradsunaninelu (Precipitation) Tidanidu
Specified Hyetograph a.duisn1steudeyaruandeyadunansaifiladanseul
RNl

5. TughuvesnsidonisnrsAruilsunain1sseive (Evapotranspiration) 14
\Handu Specified Evapotranspiration %GL“‘L‘Jﬁ%miﬂau%;ﬂaNuuazi’faaﬂamiizmﬂmﬂ
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ToyaladnnIeulidrmih wazlunsdindeyanluivesirmseanyme Tine Replace
Missing tUu Set to Default \ialiszuuaunsadansiudeyafivinmeldogramusan

B HEC-HMS 4.12 MN\Mac\Home\Desktop\Project Training 1\HEC HMS_RIDYHEC_HMS Training\HEC_HMS Training.hms] - a X
File Edit View Comporents GIS Parameters Compute Results Tools Help
DSBS [f QA& F S P+ toe - Hone- -NBBREEG 588

- ~Mane— - «Wwarump e -~
” HEC_HMS_Training
=+ Basin Models

. = 8 Basin_LSS

-4 Specified Hyetograph

& Specified Evapotranspiration
Time-Series Data
. Precipitation Gages

& Gage
[ 31Dec2012, 06:00 - 310ec2013, 06:00
o

T Nibinn

Components  Compute  Results

45 Meteorology Model Basins  Options.

Met Name: Met 2013

Description: i |
Unit System:  Metric v
Shortwave: --None-- ke
Longwave: —hone-- =
Precipitation: Specified Hyetograph ~
Temperature: --None— ~
Windspeed: --None-- ~ NOTE 10019: Finished opening proj | "\\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RIDYHEC_HMS
v ; time 16Jun2025, 1 3.
(= NOTE 10604: 1 missing or invalid values for gage "Gage ” of ty, pitation”
Dew Point: --None-- v WARNING 10610: End time is before start time for gage "Gage ". Time window not updated.
. [Epetiied o 1 NOTE 10604: 1 missing o \lw;hd values for gage "Gage " of type "Precipitation”,
E NOTE 10604: 364 missing or invalid values for gage "Gage " of type "Precipitation”.
Replace Missing: Set To Defalilt = NOTE 10604: 365 missing or invalid values for gage "Gage " of type "Precipitation”.

NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation”
NOTE 10604: 1 missing or invalid values for gage "Gage * of type "Precipita
NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation"
NOTE 10604: 1 missing or invalid values for gage "Gage " of type "F i

6. daanTFlufiufiu Basins ddldlunsimuaninudenlessening Meteorologic
Model wazituit Subbasins luwuusrass Tnedesnsraseuliuiladnnisasdn Include
Subbasins gnidaniu Yes iiielikuudtaesgyiouineniinseunauitui Subbasins
ﬁawmﬁﬁaﬂu‘[mqms

B HEC-HMS 4.12 [\MaciHome\Desktap\Project Training_1\HEC_HMS_RIDYHEC_HMS TrainingtHEC_HMS Training.hms] - a x
File Edit View Components GIS Parameters Compute Results Tools Help

DB B3 [* Qds bl F & P&+ toe - lone- e BBREEG $88

~-Hone-- ~ Wdarump e -

|" HEC_HMS_Training
=+ Basin Models
= §& Basin_L5S
[+/"1% Subbasin
ey

(30 Specified Hyetograph
&2 specified Evapotranspiration
7 Time-Series Data
=7 Precipitation Gages
1= B Gage
31Dec2012, 06:00 - 31Dec2013, 06:00
= Mo Fame

Components Compute Results

& Meteorology Model Basins Options
Met Name: Met 2013

Basin Madel | Include Subbasins

Basin_LSS | Yes|

WARNING 10610: End time is before start time for gage "Gage ". Time windew not updated.
NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation”

NOTE 10604: 364 missing or invalid values for gage "Gage " of type "Precipitation”.

NOTE 10604: 365 missing of invalid values for gage "Gage " of type "Precipit L
NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitati
NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitati
NOTE 10604: 1 missing or invalid values for gage “Gage “ of type "Precipital A
NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation”
WARNING 10351: Could not connect precipitation gage ™" to data in the time-series manager.
WARNING 10351: Could not connect precipitation gage ** to data in the time-series manager.
WARNING 10351: Could not connect precipitation gage ™" to data in the time-series manager.
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7. Thlufidauves Specified Hyetograph aA1elu Component Editor tiiannuun
YatoyauIunanEuifeansly lneidan Precipitation Gage Mlaa¥elilutunaunisaing
Time-Series Data nountiil lusinagslife Gage ialudeyatoudrdmsunisdnaes

& HEC-HMS 4.12 M\Mac\Home\Desktop\Praject Training T\HEC_HMS_RIDVHEC_HMS Training\HEC_HMS_Training.hms]

File Edit View Components GIS Parameters Compute Results Tools Help
DeBES [ Q& P& D+ toe ~None-- -uBBEEG £88
~Mane— - «Wwarump e -

" HEC_HMS_Training
Basin Models
A Basin_LSS
¥ Subbasin
& Sink-1
" Meteorologic Madels
& Met 2013
P specificd Hyetograph
& Spedfied Evapotranspiration
- -Series Data
" Precipitation Gages
i =B Gage
i [T 31Dec2012, 06:00 - 31Dec2013, 06:00
N

Components  Compute Results

Specified Hyetograph
Met Name: Met 2013

Subbasin Name
Subbasin

NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation”.

NOTE 10604: 364 missing or invalid values for gage "Gage " of type "Precipitation”.

NOTE 10604: 365 missing or invalid values for gage "Gage " of type "Precipitation”.

NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation”.

NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation”,

NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation”

NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation”.

WARNING 10351: Could not connect precipitation gage ™ ta data in the time-series manager,
WARNING 10351: Could not connect precipitation gage ™ to data in the time-series manager
WARNING 10351: Could not connect precipitation gage ™" to data in the time-series manager,

WARNING 10351: Could not connect precipitation gage ™ to data in the time-series manager.

8. aelfnde Specified Evapotranspiration T¥iden Evaporation Alaasalily
JuPOUNITA31 Time-Series Data Nouniil

B HEC-HMS 4.12 PyMac\Home\Desktop\Project_Training_1\HEC_HMS_RIDAHEC_HMS_Training\HEC_HMS_Training.hms] - o X

File Edit View Components GIS Parameters Compute Results Tools Help
DEES (b Qs &P e PE & e - None - BREEa 588
~None-- - Wwarnmp v ~ N

HEC_HMS_Training
7 Basin Models
I8 Basin_LSS
#1-4 Subbasin
-8 sink-1
~1 7 Metearologic Models
&

|

“ Precipitation Gages
= B Gage
[T 31Dec2012, 06:00 - 31Dec2013, 06:00

" Picrharan P

=

Components Compute Results

Specified Evapotranspiration

Met Name: Met 2013

Gage.

NOTE 10604° 364 missing or invalid values for gage "Gage " of type "Precpitation”
NOTE 10604: 365 missing or invalid values for gage "Gage " of type "Precipitation”.

NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation”.

NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation”

NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation”.

NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation”.

WARNING 10351: Could not connect precipitation gage ™ to data in the time-series manager.
WARNING 10351: Could not connect precipitation gage ™ to data in the time-series manager.
WARNING 10351: Could not connect precipitation gage ™ to data in the time-series manager
WARNING 10351: Could not connect precipitation gage ™ to data in the time-series manager.
WARNING 10351: Could not connect precipitation dage "Gage'” to data in the time-series manager.
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6.4 mia%"mLLUUﬁﬂam%'aﬁmuﬂmimU@u (Control Specifications)

Control Specifications 1 UNuUIMd1A Yl UNITAIMUATIIA1VDIN1591809 (Time
Window) wagaaaaarlunisauin (Time Interval) eilnasioveulunvastoyanlsluudas
Simulation Run Tman15a319 Control Specifications a@u1saaiunislansil

1. 5uduaien1sdgiuy Components IMNUAUUNANYDILUTUNTU HEC-HMS
3N uLdan Control Specifications Manager i 9491g 1A 9@ mTUTAN1TY A0
AruansAuALlusE Uy

B HEC-HMS 4.12 [\WMac\Home\Desktop\Project_Training_ T\HEC_HMS_RIDYHEC_HMS_Training\HEC_HMS_Training.hms] - (m] X

File Edit View Components GIS Parameters Compute Results Tools Help
D@ | CeteComporent TRt e o fone- " ABREES 588

—None-— &5 Basin Madel Manager “l 4 » Ir vy S N ¢
=

& Meteoralogic Model Manager ;
. HEC_HMS. Tral £ > &) Basin Model [Basin_LSS] — P

3 Control Specifications Manager

Time-Series Data Manager

]
Meteorolag |eZ  paired Data Manager

=@ Met 20] B Grid Data Manager
&9 Spey
&5 Spel &) Termain Data Manager
Time-Series Data
Precipitation Gages
e

[T 31Dec2012, 06:00 - 31Dec2013, 06:00
Pimrbimrnn Fmmne

Components Compute Results

B Basin Mode!

Name: Basin_LSS
Description: i |
Unit System:  Metric
Sediment: No ~
Resoce s o : —
Local Flow: No v
Unregulated Qutputs: No

Flow Ratios: No - NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation”.
i — . NOTE 10604: 1 missing or invalid values for gage "Gage " of type "Precipitation”.
lemanbaa —hone NOTE 10604: L missing or invalid values for gage "Gage " af type "Precipitation”.
;1 missing or invalid values for ga N

G 10351: Couli not connect precipitati

recip nager. I
recipitati to data in the manager
o data in the i ager.

ould not connect precipitatior

2. il gnieing Control Specifications Manager linginUu New tiaisuaiayn
Control Specifications Tnsl TUsunsuaziUantidnsdunniielvildnsendeyailosnu lnglv
52y Name 1Judaues Control Specifications wag Description ufeSuteLiuniy ilasey
v 14 1'% Y a 1
dayansuituudl Tinandu Create

4 Control Specifications Manager X

Current control specifications

New...
Copy...
Rename...
Delete

Description...
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74 Create A New Control Specifications X

Name:| Control 2013

Description :|

=

Create Cancel

3. L‘il"]f;j Component Editor ﬁ’m%’uqﬂ Control Specifications Rasauly

- # specified Evapotranspiration

= Control Specifications
&ﬁ

=77 Time-Series Data
= Precipitation Gages
| 1= [f% Gage
Components Compute Results

. HEC-HMS 4.12 [\\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RIDAHEC _HMS._TrainingyHEC_HMS_Training.hms] - o X
File Edit View Co GIS Parameters Compute Results Tools Help
D B8 [ Qs &P DE + Mo [ None NBBEENwE £566

v «WarunmpmEs -

(9 Control Specifications

Name: Control 2013
Description:

=Start Date (ddMMMYYYY) |

#Start Time (HH:mm)

“End Date (ddMMMYYYY)

[ — .

*End Time (HH:mm)
Time Interval: 15 Minutes

4. Tu Component Editoriﬁ@ﬂ%"ﬁzq Start Date (U3 uAY), Start Time (1781
\3u6iw), End Date (3uiiduga), End Time (13a18uda) Faduvouwniaiveinisinass
wuud1aes HEC-HMS Winseungueianiavesteyasunsuiatidey uaggavielvnvun
Time Interval FadunnudvaInIsAuIaLsarsauluni1ssnass Aseeal Time Interval T4

v o o ¥ A Yo a ) @ ' o v o
doandasnuadudvesdayasynsuafilddamieuls ludqegreilliidendu 1 day
wialvin1sdnaeainnnugndossiug

B HEC-HMS 4.12 [WMac\Home'Desktop\Project_Training_1\HEC_HMS_RIDVHEC_HMS_Training\HEC_HMS_Training hms] — u] x
File Edit Wiew Components GIS Parameters Compute Results Tools Help

DS B @ |% Qde b @ P & P E 4 -None- -~ Run:Run B EEeE 588

-None-- A

© Speciea nyewgrapn
Specified Evapotranspiration

Gage
| -~ 21Dec2012, 06:00 - 3LDec2013, 06:00
= Discharge Gages
i - [ Discharge
| [T 21Dec2012, 06:00 - 31Dec2013, 06:00
= Evapotranspiration Gages
=+ [E Evaporation
- [ 310ec2012, 06:00 - 31Dec2013, 06:00
Components Compute Results

Wwarimp RN >

(£ Contral Specfications.

Name: Control 2013
Description:

*Start Date (ddMMMYYYY) 01Jan2013

*Start Time (HH:mm) |00:00

“End Date (ddMMMYYYY) 31Dec2013

*End Time (HH:mm) 00:00

Time Interval: 1 Day
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6.5 N155ULUURIE09 (Simulation Runs)

1. L‘il"l’;jmg Compute mmmumgwﬁﬂ%ﬂﬂmﬂiu 9 nUULAaN Create Compute
ka2Laan Simulation Run... S$UULUANUNAN9AINSUNISE519 Simulation Run Tvsiauan
TnednlugiR

B HEC-HMS 4.12 [\\Mac\Home\Desktop)Project_Training_ TWHEC_HMS_RID\HEC_HMS_TrainingyHEC_HMS_Training.hms] - ) X
File Edit View Components GIS Parameters Compute Results Tools Help

=@ & an@uﬂ

| v BRBRERE £88

L Optimization Trial..
- —-None- = 2 Simulation Run Manager & mh

- Foracast Alternative...
®§  Optimization Trial Manager

= {5 Basin_L5S Y- Forecast Alternative Manager
141" Subbasin
E Sink-1 & Depth-Area Analysis Manager
=7 Meteorologic Models Y Frequency Analysis...
o
3

Depth-Area Analysis...

Uncertainty Analysis..

Uncertainty Analysis Manager
1=-gf Met 2013 Ensemble Analysis,

{4 Specified Hystograph Frequency Analysis Manager

5 Specified Evapotranspiration B
L7 Control SEEciﬁcaﬁuns Ensemble Analysis Manager
=7 Time-Series Data Multiple Compute..
1=~ Precipitati
G g e Computa

Components Compute Results

(% Control Specifications

Name: Control 2013
Description:
“Start Date (ddMMMYYYY) 01Jan2013
*Start Time (HH:mm) 06:00
~End Date (ddMMMYYYY) 31Dec2013
*End Time (HH:mm) 06:00
Time Interval: 1 Day 2

2. Tunibeine Willdimuata (Name) d1wsu Simulation Run v emaseadelv
=~ 1

aanna e uingUsrasAvIorliaIveInIsinas i eaNaraInlun1senedsluniends
NUUAANYN Next tipludstunaudnly

2 Create a Simulation Run [Step 1 of 4] X

A simulation run must have a name. You can give it a description after it has been
created.

Name: |Run |

To continue, enter a name and click Next.

< Back Next > Cancel
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3. Waunsuaglvigldiaan Basin Model ldasuasinioulidqmid lnglndeon
wuudaesiunguunaensldlunisAiuin wdsnden Basin Model 3uussuad 1
AaN Next Litadwiun1ssie
7 Create a Simulation Run [Step 2 of 4] X

A simulation run includes a basin model. Select one from the list below.

Name Description

To continue, select a basin model and click Next.

< Back Cancel

4. fldagheuian Meteorologic Model ildvinnasadrslinauntrludunaunis

wiguteyageieningt lnuldande Meteorologic Model Nnssiudayanunazn1sseinei
wssul) nasanndanwalnan Next Liaaiunistutusnousaly

7 Create a Simulation Run [Step 3 of 4] X

Selected basin model "Basin_LSS". A simulation run includes a meteorologic model.
Select one from the list below.

Name Description

To continue, select a meteorologic model and click Next.

< Back Cancel
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5. WUsunsuagliiden Control Specifications Fudun1sMuUATEULIALIAIIBINTS
91a09 Wi 1didanya Control Specifications Mlaasslinouniail aanuadin Finish
WeYIIN"5a319 Simulation Run Tvauysal

% Create a Simulation Run [Step 4 of 4] X

Selected basin model "Basin_LSS" and meteorologic model "Met 2013". A simulation
run includes a control specifications. Select one from the list below.

Name Description

Select a control specifications and click Finish.

< Back Finish Cancel

6. Wan15ade Simulation Run ta5aduuds Wldluiiuiu Compute Tudiuvas
Watershed Explorer 21n1uaane219 Simulation Run Tnaifilaas1sld "Run " udaden
A1d9 Compute BSUAUNTEUIUNIANUIMLUUINGDY

B HEC-HMS 4.12 M, ac\Home\Desktop\Project_Trainins g_1WHEC_HMS_RID\HEC_HMS_Trainingh\HEC_HMS_Trainin: g.hms] - a X
File Edit View Components GIS Parameters Compute Results Tools Help

OB S (% Qédd &P PP E 4 toe  RmRn VBB EERG S£58§8

—None-—- ~ Wwanrump - -5

" HEC_HMS_Training
=7 Simulation Runs

Compute

Create Copy.
Rename...

Delete

Components Compute Results

% Simulation Run  Ratio  States

Name: Run
Description: Basin: Basin_LSS , Meteorology: Met 2013 , Cor| &
Output DSS Fie: \Mac|Home)\Desktop\Project_Training_1VHEC_t|
Qutput: All
Basin Model: Basin_LSS
Meteorologic Model: Met 2013
Control Specifications: Control 2013
Spatial Results: No
Spatial Interval:

clelef <]«
ERCL Y-S
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6.6 NSLLENINANITVIADY (Results)

1. Wirguiiu Results Tudauvas Watershed Explorer 339zuaninan1sdnaadves
Simulation Run #ilsiasnalineuniil

B HEC-HMS 4.12 \Mac\Home\Desktop\Project_Training_1\HEC_HMS_RID\HEC_HMS_Training\HEC_HMS_Training.hms] = o X
File Edit View C¢ GIS Parameters Compute Results Tools Help
DSBS (v Q& & @FS D+ toe  RumRin B EREENe 566
~-None-- v ¥ Wwar ump s -5
" HEC_HMS_Training ) ' ;
= T Simulation Runs e i T
%% Run

Components  Compute Resuts

2. ngluliu Results @13115005I980UNAANSAINTIBN1TVRIDIAUTZNOUNIIGNN
a I a a 4 % o 1 . . A . av v
N9 9 M eaTesiukuud1aed WU Subbasin, Reach, Junction, #38 Sink A udi L
Avualilu Basin Model founii fléaansaiianainiyavatasdusenauuiassnenis
(19U Sink-1 %39 Subbasin) LNaliguadNSVaIUAAzRIAUTENRULAlAYaIBYA

B HEC-HMS 412 [{Mac\Home\Desktap\Project Training_1\HEC_HMS_RIDVHEC_HMS. Training\HEC_HMS_Training.hms] - m] x

File Edit View Components GIS Parameters Compute Results Tools Help
DEES [ Q&P e TE + N R W BHEEe 8588
_ ~None~ v Wdar uomp e -5

o g sunan

-
i
[ Graph

H Summary Table
@ Time-Series Table

Outflow

+ Cumulative Outflow

[ Observed Flow
Residual Flow

-y Cumulative Observed Flow
[ Precipitation

[ Cumulative Precipitation

[ Reference Evapotranspiratien
Soil Infiltration

Compenents  Compute Results
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3. TWsunsu HECG-HMS sesfunisuansnadnslunatesuuuu laun Graphs (05
LEAINA)

[ HEC-HMS 4.12 \\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RID\HEC_HMS_Training\HEC_HMS _Training hms} = o X

File Edit View Components GIS Parameters Compute Results Tools Help

D BES [V Q& & WP P+ Noe - RunRun REEREEa S88
~None-- 2L «War nom o o e -5
L4 Lauorauon Summary
= & Subbasin Bl Graph for Subbasin “Subbasin™ = o X
H Table ﬁlz Edit \{iew
@] Time-Series Table |\_ Subbasin "Subbasin” Results for Run "Run"
[ Outflow
[ Cumulative Outflow Q
IR Observed Flow £
[E Residual Flow §,
Cumulative Observed Flow g
! Precipitation &
- [ Cumulative Precipitation
[T Reference Evapotranspiration
[P Soil Infiltration

Components Compute Results

Flow (cms)

Jan Mar May Jul Sep Nov
| 2013
 Legend (Compute Time: DATA CHANGED, RECOMPUTE)
— Run'Run ElementSubbasin Result:Precipitatior

=== Run:Run Element:Subbasin Result:Observed Fiow
= Run:Run Element:Subbasin Result Outflow
=== Run'Run Element:Subbasin Result Baseflow

Summary Tables (M151@3UAMANA1AY WU AINISIvageEn USunavingiu uay
LAAAAgER)

I HEC-HMS 4.12 [\\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RID\HEC_HMS_Training\HEC_HMS_Training.hms] - =] X

File Edit View Components GIS Parameters Compute Results Tools Help
DSBS [f Q& &P D+ N RumRin B EEEEe 566
~None-- L R NT WONCY | BN W

L4 Laioration summary -
= Subbasin [ESummary Results for Subbasin *Subbasin® - o X
B Gray
B Project: HEC_HMS_Training ~ Simulation Run: Run
@] Time-Series Table Subbasin: Subbasin
[ Outflow - Start of Run:  01Jan2013, 00:00 Basin Model: Basin_LSS
- 9 Cumulative Outflow End of Run: ~ 31Dec2013, 00:00 Meteorologic Model: Met 2013
[ g;iwmeldﬂ':‘:" Compute Time:DATA CHANGED, RECOMPUTE  Control Specifications:Control 2013
- (& Cumulative Observed Flow Volume Units: @ MM () 1000 M3
B9 Precipitation Computed Resuits
I cumuiative preciptation Peak Discharge: 443 (M3/S)  Date/Time of Peak Discharge:225ep2013, 00:00
Reference Evapotranspiration Precipitation Volume:1410.70 (MM)  Direct Runoff Volume: 264.59 (MM)
[0 Soil Infiltration Loss Volume: 114611 (MM)  Basefiow Volume: 170.73 (MM)
Components Compute Results Excess Volume; 264.59 (MM) Discharge Volume: 435.32 (MM)
Observed Flow Gage Discharge
Peak Discharge:51.7 (M3/S)  Date/Time of Peak Discharge:200¢t2013, 00:00
Volume: 290.72 (MM)
RMSE Std Dev: 1.0 Nash-Sutclffe: 0.040
Percent Bias:  49.69 %
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Time-Series Tables (11519%0YA8UNTUIAMAAIAINITAILINUAGEYINIA) B 1Y
ANUTNATUNTUAAIKA IIMUANUINZANRBNTIATIE VNG

File Edit View Companents GIS Parameters Compute Results

I HEC-HMS 412 [\\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RID\HEC_HMS_Training\HEC_HMS _Training.hms]

Tocls Help

DEmE S ’T Qb P 4 @ Time-Series Results for Subbasin "Subbasin® - [m]
Project: HEC_HMS_Training  Simulation Run: Run
SHotES N « Subbasin: Subbasin
+ &g Lanoration summary
=5 Subbasin Start of Run:  01Jan2013, 00:00 Basin Model: Basin_LSS
End of Run:  31Dec2013, 00:00 Meteorologic Model: Met 2013
Compute Time:DATA CHANGED, RECOMPUTE  Control Specifications: Contral 2013
Datz= | Time | Precip | Loss | Excess | Direct Flow | Baseflow | Tetal Flow | Obs Flow
Cumulative Outflow M) | vy | vy | Mys) | Ms) | Mys) | (m3s)
[ Observed Flow 01Jan2013  [00:00 0.0 0.1 0.1 03
Residual Flow 023an2013  [00:00 | 0.00 | 0.00 | 0.00 0.0 0.1 0.1 03
iy Cumulative Observed Fiow 033an2013  [00:00 | 0.00 | 000 | 0.00 00 0.1 01 03
Cumulative Precipitation 047an2013  [00:00 | 0.00 | 0.00 | 0.00 0.0 0.1 0.1 03
| [ Reference Evapotranspiration 053an2013  [00:00 [ 0.00 [ 000 | 000 00 0.1 01 03
¢ I Soil Infktration 06Jan2013  [00:00 | 0.00 [ 0.00 | 0.00 0.0 0.1 0.1 0.3
Components Compute Results 071an2013 |00:00 | 0.00 | 000 | 000 0.0 0.1 0.1 03
08Jan2013  [00:00 | 000 [ 0.00 | 000 0.0 0.1 0.1 03
091an2013  [00:00 | 0.00 | 000 | 000 0.0 0.1 01 03
10Jan2013  [00:00 | 0.00 | 0.00 | 0.00 0.0 0.1 01 03
1132013 [00:00 | 0.00 | 0.00 | 0.00 0.0 0.1 01 0.0
12]an2013  [00:00 | 0.00 | 0.00 | 0.00 0.0 0.1 01 03
13Jan2013  [00:00 | 0.00 | 0.00 | 0.00 0.0 0.1 0.1 03
14302013 [00:00 | 0.00 | 0.00 | 0.00 0.0 01 0.1 0.0
1532013 [00:00 | 0.00 | 0.00 | 0.00 0.0 0.1 0.1 0.0
16Jan2013  [00:00 | 0.00 | 0.00 | 0.00 0.0 0.1 0.1 0.0
173an2013  [00:00 | 0.00 | 0.00 | 0.00 0.0 0.1 0.1 0.2
18Jan2013  [00:00 | 0.00 | 0.00 | 0.00 0.0 0.1 01 0.0
19Jan2013  [00:00 | 0.00 | 0.00 | 0.00 0.0 0.1 0.1 0.0
20an2013  [00:00 | 0.00 | 0.00 | 0.00 0.0 01 0.1 0.0
213an2013  [00:00 | 0.00 | 0.00 | 0.00 0.0 0.1 0.1 0.0
22an2013 [00:00 | 0.00 | 0.00 | 0.00 0.0 01 01 0.0
23]an2013  [00:00 | 0.00 | 0.00 | 0.00 0.0 0.1 0.1 0.0
24Jan2013 [00:00 | 0.00 | 0.00 | 0.00 0.0 0.1 0.1 0.0

weg199u lunsalaesesdUsznoudszian Sink @rursanansnardunsa
Hydrograph wansusuransinalussazyaaiar deazsdudusannanismuan
(Simulated Flow) iefinsideulssdayanisiuasss (Observed Flow) iafunuusiass
szuvazuanadunsvastayadaunanisainsugiudie eligldamrsaSouiiieu
anulndidseszninananissnassiudayassldlnenss daiussloviedradsdmsunns

AAserrNUkiug1vwUUIIaaslutunay Calibration wag Validation sall

~-None--
L3 Frecpiauon Loss
[ Cumulative Precipitation Loss
[ Direct Runoff
R Baseflow

= & Sink-1

Summary Table
@] Time-Series Table
B Outflow

[y cumulative Outflow

War nomp e -

B HEC-HMS 4.12 \\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RID\HEC_HMS_Training\HEC_HMS_Training.hm:
File Edit View Components GIS Parameters Compute Results Tools Help
D A3 [V Q&b &P & DE+ None- -~ RumRun CREBEERE 588

B Graph for Sink “Sink-1*
File Edit View
Sink "Sink-1" Results for Run "Run"

Flow (cms)

Jan Mar May Jul
| 2013
Legend (Compute Time: DATA CHANGED, RECOMPUTE)
==—s—Run:Run Element:Sink-1 Result Observed Flow === Run:Run Element:Sink-1 Resut:Outflow
=== Run:Run Element:Subbasin Result Outflow
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unan 7
A15USURANITIAMDSVBILUUIN1AD9 HEC-HMS

7.1 n1sUsSuisukuuanaae (Model Calibration)

nsUSuiguLuuT1a89 (Model Calibration) WWunszuiunisaifaylunisiaiun
wuusiaesguninelifinnuimazauuazasvieunginssuresguinaiunniian Tnenns
Usuiisunisfineslu HEC-HMS anansasifiunisiauuun1sudusieauies (Manual
Calibration) uazuuun15USusnluA (Automatic Calibration) KuLA3aaile Optimization
Trial

1. lunszuIun"s Optimization Trial flésmuannsadusiuldlaglufliuy Compute
waztaan Create Compute > Optimization Trial...

B HEC-HMS 4.2 [\Mac\Home\Desktop\Prject_Training_TYHEC_HMS_RIDVHEC_HMS_Training\HEC_HMS_Training hims] - ] X
File Edit View Components GIS Parameters Compute Results Teols Help

E >
D@ EAS [r b lmd  Conelompute n: Run R EDEEEe £88
—None—
" HEC_HMS_Training
= Basin Models
i B Basin_LSS
: '+ ¥ Subbasin ¥&  Depth-Area Analysis Manager
| Sink-L
4% Meteorologic Models iL  Uncertainty Analysis Manager
| & %gﬁetszmsﬁ < byescrsph §2 Frequency Analysis Manager
pecified Hyetograpl

: 335 specified Evapotranspiration ¥ Ensembl nager
=7 Control Specifications
- Control 2013 Run Cali
=+ Time-Series Data

5 = I';ff:"i'i""" Gages Multiple Compute...
Components Compute Results. 38 Compute Run [Run]

2. 3ndulUsunsuasilantieng dusunisaeie (Name) vasgan1susuiisuway
\@an Basin Model, Meteorologic Model tag Control Specifications fifia4n15141u
n1sUsuiisu Waldenasudiunan lina Finish
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A% Optimization Trial Manager X

Current optimization trials

New...
Copy...
Rename...
Delete
Edit...

View Messages

7 Create an Optimization Trial [Step 1 of 3] X

An optimization trial must have a name. You can give it a description after it has been
created.

Name: |Optimization

To continue, enter a name and click Next.

< Back Next > Cancel

7 Create an Optimization Trial [Step 2 of 3] X

An optimization trial includes a basin model. Select one from the list below.

Name Description

To continue, select a basin model and click Next.

< Back Cancel

UNA 7 MSUSULANSIAR eS8 UUTNa8s HEC-HMS
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ZZ Create an Optimization Trial [Step 3 of 3]

Selected basin model "Basin_LSS". An optimization trial includes a meteorologic

model. Select one from the list below.

Name

Description

< Back

To continue, select a meteorologic model and click Finish.

Cancel

3. ANUUNITNTONYINIU WaZLIa?

Calibration)

¥

110

29N5 ALY swAsUALHUUSUSRLLLR (Automatic

B8 HEC-HMS 412 [\\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RICAHEC_HMS_Training\HEC_HMS _Training.hms]

File Edit View Components GIS Parameters Compute Results Tools Help

--None-- v

" HEC_HMS_Training
=+ Simulation Runs
73 Run

=77 Optimizati

Trials
tion 1

Components Compute Results

0w M| F Qo & @ P &P None- Trial: Optimization 1

Wwar nmp»EE =5

i Optimization Trial Search Objective

Name:

1

Description: |

Output DSS File: |\\MaciHome\Desktop\Project_Training_1\F

Output: Al
*Basin Model: Basin_LSS
*Metzorologic Model: Met 2013

W&ol

“Start Date {(ddMMMYYYY)
“Start Time (HH:mm)

*End Date (ddMMMYYYY)

*End Time (HH:mm)

*Time Interval: 1 Hour

BB Eme 8848
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B HEC-HMS 4.12 [\\Mac\Home\ Desktap\Project Training_1\HEC_HMS_RID\HEC_HMS_Training\HEC_HMS_Training.hms]

File Edit View Components GIS Parameters Compute Results Tools Help

DSBS % Qs P& T8 4 doe Tl Optimazaton 1 wEBEEa S88
. —None— - DR BTy | R
; EgC_IHMS_Tmming =

=" Simulation Runs

HE Run
“17 Optimization Trials
B&H] Optimization 1

Companents Compute Results

H Optimization Trial Search Objective

Name: imization 1
Description: ‘ | E
Output DSS File: | oject_Training_11F
Output: Al

*Basin Model: Basin_LSS
*Meteorologic Model: Met 2013
“Start Date (ddMMMYYYY) 01302013
*Start Time (HH:mm) 00:00
*End Date (ddMMMYYYY) 31Dec2013
“End Time (HH:mm) 000
*Time Interval: 1 Day <

< <]
®i® e

0. ludumau Search Settings fldnuannsnimunsuauseunissiuan (Number
of Iterations) BaszyT1uauaaflsunsuagAumIA N ine it ay wazimuael
anuaaLadeuiteniUld (Tolerance) Suduinasilunsuganszurunsiumisloriaan
AAwanAanadANILnaeiii U

B HEC-HMS 4.12 [\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RID\HEC_HMS_Training\HEC_HMS_Training.hms]
File Edit View Components GIS Parameters Compute Results Tools Help

DSBS (% Q& & @ P& DE 4 None Tk Optimization 1 ‘wEBEEae S88

“Nongs> -9 W@ar» uomp o e ™
7 HEC_HMS_Training
. Simulation Runs

=8

Run
= 7 Optimization Trials
Bl

B

Components Compute Results

#§ Optimization Trial Search Objective
Name: Optimization 1
Method: - Simplex
*Max Iterations: | 100 |
“Tolerance: |0.01 ]
*Tolerance Criterion: Absolute

YN 7 NNSUSUBANIS IR DSUBILUUINEDY HEC-HMS
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5. Tutumeu Objective ldnuanunsafmuaidmuigvasnisuiuiieu (Goal) Tny
vdanlu Minimize wiolidraauianainsign wieuadenileiduinguszasd
(Objective Function) lushegnsiidanidu Sum of Absolute Residuals

B HEC-HMS 4.12 [\\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RIDVHEC_HMS_Training\HEC_HMS_Training.hms] - [u} x

File Edit View Comporents GIS Parameters Compute Results Tools Help
D= B &S WQ@.MU&@‘?§,+--NW—~;;Tnalopﬁmaﬁmi wEBBEEG 556
~None— v Wdar e IEEE ™5

" HEC_HMS_Training
=177 simulation Runs
! Run
=17 Optimization Trials
R3] Optimization 1

Components Compute Results

3§ Optimization Trial Search Objective
Name: Optimization 1
Goal:  Minimization
Location:  Sink-1
Time-Series: Discharge
Statistic: 'Sum Of Absolute Residuals
Data Transformation: No Transform
~Start Date (ddMMMYYYY) 01Jan2013
*Start Time (HH:mm) 00:00
“End Date (ddMMMYYYY) 31Dec2013
*End Time (HH:mm) 00:00

< fef<]<

6. ALTUNITIAUNITINLRNO5NA 09N 15 IR T2UUYINITUTULAS Tnaadnea19)
Optimization Trial Tugauves Watershed Explorer wagidon Add Parameter

B HEC-HMS 4.12 [\\Mac\Hame\Dasktop\Preject_Training_T\HEC_HMS_RIDVHEC_HMS_TraininghHEC_HMS_Training hms] — o x
File Edit View C GIS Parameters Compute Results Tools Help

DS ES [x Qs P& DE + oo Trial: Optimization 1 CBwEBEEaG 288

 —Mane- - URTT WOETY | BN

" HEC_HMS_Trairing )

=7 Simulation Runs

i B Run

=17 Optimization Trials
%3] Optimizati|

Compute

Create Copy..

Rename...

Delete

Components Compute Results

#§s Optimization Trial Search Objective

Name: Optimization 1
Goal: Minimi
Location:  Sink-1

Time-Series: Discharge
Statistic: Sum Of Absolute Residuals

el cfc]<]<

Data Transformation: No Transform
“Start Date (ddMMMYYYY) 01Jan2013
*Start Time (HH:mm) 00:00
*End Date (ddMMMYYYY) 31Dec2013
“End Time (HH:mm) 00:00
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7. 1@en Element 1l Subbasin (83dUsznaulu Basin Model) uazidanParameter
(Arwiies) Adean1suiu Tnsluudazmsiwesavdeaimuntasdrdiga (Minimum)
wazAgeEn (Maximum) tieifuveuislfssuurinisdumaniiuangaudian Tusognsd
wUfuianun 4 wisdiwed lnedldvuagdniunismudunounindonmisiimefuas
Avuntasawosted 5 war 6 €1 quaTUTa 4 Wisdmesiideanisusunrsdiniung

YSUMIBULUUINEDY

i) Optimization Trial Parameter 1

Name: Optimization 1
Element: Subbasin

Parameter: Deficit and Constant - Constant Rate v
*Initial Value (MM/HR) 1.4
Locked: No v

*Minimum (MM/HR) 0.4
*Maximum (MM/HR) |5

i Optimization Trial Parameter 2

Name: Optimization 1
Element: Subbasin
Parameter: Deficit and Constant - Initial Deficit ~
*Initial Value (MM) 90
Locked: No v
*Minimum (MM) |50
*Maximum (MM) 150

i Optimization Trial Parameter 3

Name: Optimization 1
Element: Subbasin

Parameter: Deficit and Constant - Maximum Deficit v
*Initial Value (MM) 135
Locked: No v

*Minimum (MM) 100
*Maximum (MM) 180

UNA 7 MSUSULANSIAR eS8 UUTNa8s HEC-HMS
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i Optimization Trial Parameter 4

Name: Optimization 1

Element: Subbasin v
Parameter: SCS Unit Hydrograph - Lag Time v

*Initial Value (MIN) 240 |
Locked: No v

“Minimum (MIN) | 120 |
*Maximum (MIN) 500 |

o
a A

8. AANY119N T Optimization Trial Tud@11v09 Watershed Explorer wagiien
Compute WasNAUNTEUIUNTUSULTEUTRERTULRA

B HEC-HMS 4.12 [\\Wac\Home\Desktop!Project_Training_1\HEC_HMS_RIDYHEC_HMS_Training\HEC_HMS_Training.hms] — [m] X
File Edit View Compaonents GIS Parameters Compute Results Tools Help

DSBS (v Q& & P& P+ Hoe Tl Optimization 1 -RBBEENG 588

- ~None~ ~ T T NIy | BN

[~ HEC_HMS_Training
=" Simulation Runs
34 Run
=" Optimization Trials
=)

Create Capy..
Rename...

Delete

Add Parameter
Components  Compute Results

i Optimization Trial Search Ohbjective

Name: Optimization 1
Description: B
Output DSS Fie: \\Mac\Home\Desktop\Project_Training_1\f | (=
Output: All v R
*Basin Model: Basin_LSS ~ &
*Meteorologic Model: Met 2013 ~ &

*“Start Date (ddMMMYYYY) 01Jan2013
“*Start Time (HH:mm) 00:00
~End Date (ddMMMYYYY) 31Dec2013
“End Time (HH:mm) 00:00
*Time Interval: 1 Day N
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9. vUVITHAAINAANSTULAY Results FafldnuaiunsansivaeuAImlnesi
195un13U5uUge (Optimized Parameters)

[Z] optimized Parameter Results for Trial "Optimization 1" - g X

Project:HEC_HMS_Training Optimization Trial: Optimization 1

Start of Trial: 01Jan2013, 00:00 Basin Model: Basin_LSS
End of Trial:  31Dec2013, 00:00 Meteorologic Model:Met 2013
Compute Time:17Jun2025, 21:53:50
Element Parameter Units Initial Optimized
Value Value
Subbasin Deficit and Constant - Constant... MM/HR 1.4 5.0000
Subbasin Deficit and Constant - Initial Deficit MM 90 50.000
Subbasin Deficit and Constant - Maximu... MM 135 100.000
Subbasin SCS Unit Hydrograph - Lag Time MIN 240 120.00

waranan1susziluna (Objective Function Summary) Wieinluldlunisiasiea
ANULiUIveUUTIAeY Maluguuuunsedeyauasnsivl Hydrograph Wiguifigusening
HamwInuazteyadunansalluusavaniiini

I HEC-HMS 4.12 [\Mac\Home\Desktop\Project_ Training_1\HEC_ HMS_RID\HEC_HMS_Training\HEC_HMS _Training hms -
File Edit View Components GIS Parameters Compute Results Tools Help
DS A3 X Q&b &P & D + Nonew -~ Triak: Optimization 1 R BEEG S88
—None- v Wwarnmp -
g ;’" e [ objective Function Results for Trial “Optimization 17 - o X
= j%mm :‘:’;5 Project:HEC_HMS_Training  Optimization Trial:Optimization 1
=m0 ion Summary Start of Trial: 01)an2013, 00:00 Basin Model: Basin_LSS
Elo End of Trial:  31Dec2013, 00:00 Meteorologic Model:Met 2013
[ Observed Data Compute Time:17Jun2025, 21:53:50
%g:r):mem; e | Statistic at Basin Element "Sink-1"
Parameter 2 Goal: Minimization -
Paraméter3d Statistic: Sum Of Absolute Residuals
P 3 Start of Function:01Jan2013, 00:00
g ;"‘:’;"‘“ End of Function: 31Dec2013, 00:00
E s Value: 799.
3 Subbasin
Components Compute Results Volume Units: © MM () 1000 M3
Measure Simulated Observed Difference Percent
Difference
\Volume (MM) 27040 290.72 2031 699
Peak Flow (M3/S) 133 517 384 743 |
[Time of Peak 195ep2013,00:00 | 200ct2013, 00:00
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7.2 N13ATIAFBUANYNABIVDILUUTIA9 (Model Validation)

TUABUNIATIVADUANINNFRVBUUTIAR Tufegeillidayaluyaed w.a. 2560
(2017) Toganiiunsmuasiuiuneu Al

1. w3sndeyaeynsuiian (Time-Series Data) yoilvsl FeUsznausedeyauiunasy
(Rainfall), N155%18 (Evaporation) wazensinisiua (Discharge) TugasUasnans lasadng
foyasunsuianiiuiy Time-Series Data Manager wagruuatsnaliaoandasfi
PaanfiFesnsiinsz

B HEC-HMS 4.12 I\\MacHome\Desktap\Project_Training_1\HEC_HMS_RID_Verify\HEC_HMS _Training\HEC_HMS _Training hms] - o X
File Edit View C GIS Parameters Compute Results Tools Help
OSES (X Qdb PSP+ oo o B BEEG 288

—None- 5 UK NN | B

"
& Met 2013
Control Specifications
Time-Series Data

= Evapotranspiration Gages
i+ § Evaporation
1+ [} Evaporation 2017

Components Compute Results

[ Time-Series Gage Time Window Table Graph

Precipitation (M)

B HEC-HMS 4.12 WMac\Home\Desktop\Project_Training_T\HEC_HMS_RID_Verify\HEC_HMS_Training\HEC_HMS _Training.hms] - [=] X
File Edit View C GIS  Parameters Compute Results Tools Help
DSBS (% Q&b FLDE+ toe - None- -wsEBBEEE 558
~ «Wdar o R ™

i+ § Evaporation
3 Evapo & Sink-1
Components Compute Results

[ Time-Series Gage Time Window Table Graph

Discharge (M3/S)

L s —

T
Jan  Mar  May  Jul Sep  Nev
2017
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B HEC-HMS 4.12 [\Mac\Home\DesktopPraject_Training_ T\HEC_HMS_RID_VerifyAHEC_HMS_TraininghHEC_HMS _Training.hms] - [u] X
File Edit View Ce GIS Parameters Compute Results Tools Help
DSBS (M 2ée EF S D+ toe - None- -ABBEEa 588
~None-- - Warnmp»EEEE »n

+ . LonTrol speancaons
=2 Time-Series Data

7 Precipitation Gages
Gage

Gage 2017
I 31Dec2016, 06:00 - 31Dec2017, 06:00
Discharge Gages

Discharge:

Discharge 2017

I 31Dec2016, 06:00 - 31Dec2017, 06:00
apotranspiration Gages

+ [ Evaporation

= B Evaporation 2017

¥ Cirle-1

Components Compute Results

[E4 Time-Series Gage Time Window Table Graph

ﬁ [T ||| -
=
E
5 3
3
g
8
"
SiRl
! 1 I
Jan  Mar  May  Jul Sep  Nov
2017

2. vinseuleseyauTutaduuarn1ssemed1guuuIaetanteuine,

(Meteorologic Model) Tn & d519 Meteorologic Model Tvid wazidontdauleg
I . 4oy Xy o :

Precipitation Gage W&z Evaporation Gage fia31939uldnouniiilu Time-Series Data

B HEC-HMS 4.12 [\Mac\Home\Desktop!Project_Training_TVHEC_HMS_RID_Verify\HEC_HMS_Training\HEC_HMS_Training.hms] - [=] X
File Edit View Cc Gls  Parameters Compute Results Tools Help

DSBS (% Qe F & DE 4 toner - —None -RBBEERG 558

~None- - «Wdar iR ™5

C_HMS_Training
sin Models

oy
Meteorologic Models
& Met 2013

Evapotranspiration
Control Specifications

Time-Series Data

7 Precipitation Gages

FEE T

i Sinkc-1
Components Compute Results

Specified Hyetograph
Met Name: Met 2017

Subbasin Name | Gage
Subbasin | --None-- =

--None--
Gax
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B HEC-HMS 4.12 [\Mac\Home\Desktop\Project_Training_T\HEC_HMS_RID_Verify\HEC_HMS_Training\HEC_HMS._Training.hms]

- o X
File Edit View C Gls  Parameters Compute Results Tools Help
DSBS (% Qe F & DE 4 e -None- -EBBEES S558
~None- - «Wdar ump e ™

HEC_HMS_Training
Basin Models

7 Control Specifications
Time-Series Data
= Precipitation Gages

: & Sirnk- 1
Components  Compute Results

Specified Evapotranspiration

Met Name: Met 2017

3. foyanislnaiidanals (Observed Discharge) azgnideslodlusediu Subbasin
H1uN13Laen Observed Flow Gage lu Component Editor

2 HEC-HMS 4.12 \Mac\Home\ Desktop\Project_Training_T\HEC_HMS RID_Verify\HEC_HMS_Training\HEC_HMS_Training.hms] - [=] X
File Edit View Ce GIS Parameters Compute Results Tools Help

DSBS (X Qs & PSP+ tones - RumRun 2017 BB EDE 888

Hone . RN NS | BN

" HEC_HMS_Training
. Basin Models
sin_LSS
Subbasin

B2 Sink-1
7 Meteorologic Models

& Met 2013
Met 2017
(30 Specified Hyetograph

& Specified Evapotranspiration

" Control Specifications
3 control 2013
(5) Control 2017

TimeCorine Mabn

& Sirk-1
Components Compute Results

& sink  Options
Basin Name: Basin_LSS

Element Name: Sink-1

Observed Flow: | ~None-- -]
Observed Stage: | --None--

Discharge

Stage-Discharge:

Ref Flow (M3/5)

Ref Label: | |

R & &
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4. AMvua Control Specifications Tnid115un1591a03A538 TnufIA19291987
ISuFAU-Fuan (Start Date/End Date) linseupgueael 2017 wioumeAmum Time Interval
Tdonndesiuanuazidenvesdayasunsunandusedu (1 Day)

B HEC-HMS 4.12 MNMac\Home\Desktop\Project_Training_1\HEC_HMS_RID_Verify\HEC_HMS_Training\HEC_HMS _Training.hms] - o X
File Edit View Components GIS Parameters Compute Results Tools Help

DSBS [X QdbslelP S DE+ o ~None-- CKBRBREEG £588

--None-- - Max Min

= Sink-1
Meteorologic Models
& Met 2013
= > Met 2017
&9 Specified Hyetograph

#) Basin Model [Basin_LSS] o= g

&5 Specified Evapotranspiration
Control Specifications
Control 2013

Time-Series Data
Precipitation Gages
+I FS Gage
=1 B3 Gage 2017
B3 31Nac?N1f RN - TNeEIMT 0RNN

& Sinkc-1
Components  Compute  Results

155 Control Specifications

Name: Control 2017
Description: &=
“Start Date (ddMMMYYYY) |01Jan2017
+Start Time (HH:mm) 00:00
*End Date (ddMMMYYYY) |31Dec2017
*End Time (HH:mm) |00:00

Time Interval: 1 Day

Skm

NOTE 106U4: 2 missing of invalid values for gage 'l 217" of type "

5. ¥1n158519 Simulation Run 1usi Ingtdan Basin Model wn@aidunuuinaas
a (4 = J a ¢ o 1 g(’) . . .
‘VlN'lumi‘tJ'i‘UWIEJUﬂ’]W’l‘s’]aJma'iaﬂwmzquu'] (Basin Characteristic Parameters)
Bausasnan 3NNITALHUNITIUTURRUNSUS UMY (Calibration) nauntinil wielddy
1ASIESIINUFIUYBILUUTIA09 91N UTILABN Meteorologic Model wag Control
Specifications Ninw3eulidmsuyadayalv

B Create a Simulation Run [Step 1 of 4] *

A simulation run must have a name. You can give it a description after it has been
created.

Name: Run 2017

To continue, enter a name and click Next.

Cancel

UNA 7 MSUSULANSIAR eS8 UUTNa8s HEC-HMS
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L.

B2 Create a Simulation Run [Step 2 of 4] >

A simulation run includes a basin model. Select one from the list balow.

Name Description

To continue, select a basin model and click Next.

< Back Cancel

Bl Create a Simulation Run [Step 3 of 4] X

Selected basin model "Basin_LSS". A simulation run includes a meteorologic model.
Select one from the list below.

Narme Description
Met 2013

To continue, select a meteorologic model and click Next.

< Back Next = Cancel

B Create a Simulation Run [Step 4 of 4] oot

Selected basin model "Basin_LSS" and meteorologic model "Met 2017". A simulation
run includes a control specifications. Select one from the list below.

Narme Description
Control 2013

Select a control specifications and click Finish.

< Back Finish Cancel
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6. AluN1SATUIUNUUUTIaY (Compute) LazUseliUNan15INaa9R28LnMU
TanaNuizan lann Percent Bias (PBIAS) g Root Mean Square Error (RMSE) Lii®
ATIRFRUANNABAATDIYBIHANTAWIMAUTayan1sdunan sallut A megey

[T summary Results for Sink "Sink-1" - o X
Project: HEC_HMS_Training  Simulation Run: Run 2017
Sink: Sink-1
Start of Run:  01Jan2017, 00:00 Basin Model: Basin_LSS
End of Run:  31Dec2017, 00:00 Meteorologic Model: Met 2017

Compute Time:DATA CHANGED, RECOMPUTE ~ Control Specifications: Contrel 2017
Volurme Units: © MM () 1000 M3

r Computed Results

Peak Discharge:9.0 (M3/S) Date/Time of Peak Discharge28Aug2017, 00:00
Valume: 258.17 (MM)

r Observed Flow Gage Discharge 2017

Peak Discharge:31.9 (M3/5) Date/Time of Peak Discharge:030ct2017, 00:00
Volume: 251.95 (MM)

RMSE Std Dev: 1.0 Mash-Sutcliffe: 0.016

Percent Bias: -9.72 %

B HEC-HMS 4.12 [WMaciHome\Desktap\Project_Training_T\HEC_HMS_RID_VerifHEC_HMS_Training\HEC_HMS_Training.hms -~ ) X

File Edit View Components GIS Parameters Compute Results Tools Help
O BE& (X Qdb P PE+ o toe ARy CHEBREEe 288
~Nane-- 5 Woa e 0w s -

.
2 HEC_HMS Training Bl Graph for Sink *Sink-1" - o x
=7 Simulation Runs -
£ Run File Edit View
R 55" o (v Sink "Sink-1" Results for Run "Run 2017"
Global Summary
[ Calibration Summary Q
* & Subbasin
=& Sink-1 307
Summary Table
@ Time-Series Table
Outflow
Cumulative Outflow 20

T A ind Sl
Components Compute Results

Flow (ems)
@
]

o
Jan Mar May Jul sep Nov
| 2017
Legend (Compute Time: DATA CHANGED, RECOMPUTE)
—— RunRun 2017 Element Sink-1 Result Observed Flow
—— RunRun 2017 Element Sink-1 Result Outflow
——= RunRun 2017 Element Subbasin Resut:Outfiow
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unii 8
n1sussgnalduuudnaas HEC-HMS lun1sdnaasdayatnvinssezend

Arendsaniilasniunisusuiiiou (Calibration) WATATIVABUAINNYNABY
(Validation) 184uuUS 1883 HEC-HMS auldemnsnfinesdnwazaui (Basin Characteristic
Parameters) fiunzauuaziiodoldnds Junauseludenisyinuudiasefenanaly
Usegnilddmiunisiiasgsiszaze1n (Long-Term Simulation) lnefidduduneunis

AtuN1g sasalud

8.1 mslddayaszazenludayasynsuiian (Time-Series Data)

L nsdamTeudayaseezent loun YSurauidu (Rainfall), n1558ine
(Evaporation) wazdns1n13lua (Discharge) Inednlviogluguwuuaunsunian (Time-Series

Data) HuLy Time-Series Data Manager Tiszy¥ayadaya wiag (Units) wazdaeiian
(Start/End Date and Time) lvinsouaquszeztial 30 U seni9iudl 1 unsiay 1991 fie

31 $uAw 2020 lnedanaduasdenvasdoyaliusiedu (1 Day)

B& HEC-HMS 4.12 [\\Mac\Home\Desktop!

)_1\HEC_HMS_RID_LTSim\HEC_HMS _Training\HEC_HMS_Training.hms] - o
File Edit View Components GIS P ute Results Tools Help
D@ E& [ Qd @B % T+ None | —None -NBBEES H88

~Nene-- . > Wax | [Min | & o

A3 Basin Model [Basin_LS5] el

ion Ga

Preciitation
-}
12 Gage 1991-2020
303 D0 0600 - 310ecauzd, 060}
Pty e

' & Sirk: 1
Components Compute Results 3

[k Time-Series Gage Time Window Table Graph

1401

1209

[— -

Precipitation (MM)

NOTE 10008: Begi _HMS rectory “|\Mac\Home) Desktop\Project_Training._L\HEC_HMS_RID_LTSim\HEC_HMS_Training" at time 18Jun2025, 02:23:42.
404 NOTE 10019: Finis jct "HEC_HMS directory "\\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RID_LTSIm\HEC_HMS_Training” at time 18Jun2025, 02:23:42.
NOTE 10181: Opened cor ications “Contre ime 18Jun2025, 02:23:58.

1995 2000 2005 2010 2015 2020

uni 8 MsUszenAldluudnaes HEC-HMS lunisdnaesdayatvinszevend
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B HEC-HMS 4.12 [\Mac\Home'Desktop\Project Training_1\HEC_HMS_RID_LTSim\HEC_HMS Training\HEC_HMS.Training hms] - 0O X
File Edit View Components GIS Parameters Compute Results Tools Help

DS E& [f Qd &P %D+ oo None uRBEEE H6HH
~-None~ v DR NN | EN N

- e SupBBSIN
% sink-1
57 Meteorologic Models
S Met 2013
4+ Control Specifications
=7 Time-Series Data
1= Precipitation Gages
[ Gage
=+ iy Gage 1991-2020
T 31Dec1990, 06:00 - 31Dec2020, 06:00
577 Discharge Gages
{4+ [ Discharge
=+ % Discharge 1997-2020
0]

Components Compute Results

i Time-Series Gage Time Window Table Graph

701
60|
50
N
F 40
-3
g
5
5 30
Begin opening project "HEC_HMS_Training” in directory "\\Mac\Home\Desktop\Project_Training_I\HEC_HMS_RID_LTSm\HEC_HMS_Training’” at time 181un2025,
201 Finished opening project "HEC_HMS_Trai directory "\\Mac|H skiop\Project_Training_1\HEC_HMS_RID_LTSm\HEC_HMS_Training” at fime 18Jun2025,
 Opened control specifications "Control 20L7" at time 18Jun2025, 02
: L missing or invalid values for gage "Discharge 1997-2020" of type ge”.
1 missing or invalid values for gage "Discharge 1997-2020" of type "Discharge”.
101

]
1998 2001 2004 2007 2010 2013 2016 2019

B HEC-HMS 4.12 [\\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RID_LTSim\HEC_HMS._Training\HEC_HMS _Training.hms] - o X
File Edit View Components GIS Parameters Compute Results Tools Help
D B& (% Qd & &% D4 oo None -xmBENE HHH
~Hone-- - ORI WY | N
e
=7 Meteorologic Models
~gi#» Met 2013

I+ Control Specifications
=" Time-Series Data
=+ Precipitation Gages
[ Gage
=ity Gage 1991-2020
[y 31Dec1990, 06:00 - 31Dec2020, 06:00
7 Discharge Gages
=" Evapotranspiration Gages
4~ [} Evaporation
-+ [ Evaporation 1991-2020
s

Components Compute Results

[k Time-Series Gage Time Window Table Graph

Evapotranspiration (MM)

I

il

1995 2000 2005 2010 2015 2020

2
1 ‘

]

2. vinsiwenlesdeayausununukarnIsTEmednguuuTiassgnilenine,
(Meteorologic Model) Tn & @519 Meteorologic Model T wazidontdauleg

o

dl g 1
Precipitation Gage las Evaporation Gage as199uldnountiilu Time-Series Data
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B HEC-HMS 4.12 [\MsciHome\DesktophProject Training_1\HEC_HMS_RID_LTSim\HEC_HMS_Training\HEC_HMS Training hms] - [5) X
File Edit View Components GIS Perameters Compute Results Tools Help
D B@ [ Qdte & T+ o -one- -KBBEENS S5
- oL DR NNty | BN R
| HEC_HMS_Training

Basin Models

B HEC-HMS 4.12 [\\Mae\Home)\ Desktoph\Project_Training_T\HEC_HMS_RID_LTSim\HEC_HMS_Training\HEC_HMS Training.hms] - o X
File Edit View Components GIS Parameters Compute Results Tools Help

DS E@ [ Qd & e@F D+ oo ~None- -NBRBEEe HH8

~MNone- ML U WY | BN R
|~ HEC_HMS_Training
i=-" Basin Models

={# Basin_LSS

T
 Met 201
" Control Specifications

unil 8 Msuszendliuuuinass HEC-HMS lunisinaeadeyatninsseze
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8.2 nMsufluwuudaasdaninuanisaiunu (Control Specifications)

#%19 Control Specifications tiisl#sassunissiansluszezinan 30 U Tngiviun
JuNSudu (Start Date) uasdufidugn (End Date) lvinseiutae 01Jan1991 -

31Dec2020 uazéiaAn Time Interval Tidonndesiumnuazidunvestoyadild \u 1 Day

dialinsAuiaenndesiuntayaaun i

B HEC-HMS 4.12 [\\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RID_LTSim\HEC_HMS _TrainingyHEC_HMS _Trainin g hms] - o
File Edit View Components GIS Parameters Compute Results Tools Help
D@ B v Qs &P DY+ e

~None— R BBEEw HHH
None~ W a - nom o [ -

| HEC_HMS_Training

=7 Basin Models

_Lss
1+ Subbasin
-8 Sink-1
=7 Meteorologic Models
Met LT

49 Specified Hyetograph

12 Specified Evapotranspiration
3 Met 2013
= Control Specifications.

Control 2013
S TimGrrine Mt

Components Compute Resuits

() Control Specifications.

Name: Control 1991-2020
Description: | ]
“Start Date (ddMMMYYYY) 011an1991 |
*Start Time (HH:mm) (00:00 ]
“End Date (ddMMMYYYY) |31Dec2020 |
“End Time (HH:mm) (00:00 ]
Time Interval: 1 Day

8.3 N1S5ULUUINIAB9I5282812 (Simulation Runs)

1. @519 Simulation Run T IﬂﬂiﬂﬁLuH Compute uagiian Create Compute >
Simulation Run a1ntutdanty Basin Model #i#1un15 Calibration wag Validation wan,

Meteorologic Model fdaulaeiu Time-Series Data %¥24U 1991-2020 wag Control
Specifications NlansAl3naunti

EZ Create a Simulation Run [Step 1 of 4]

A simulation run must have a name. You can give it a description after it has been
created.

Name: |Run 1991-2020|

To continue, enter a name and click Next.

< Back Mext =

Cancel

unil 8 Msuszendliuuuinass HEC-HMS lunisinaeadeyatninsseze
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L.

B2 Create a Simulation Run [Step 2 of 4] X

A simulation run includes a basin model. Select one from the list below.

Name Description

To continue, select a basin model and click Next.

< Back Cancel

L Next> |

EE Create a Simulation Run [Step 3 of 4] X

Selected basin model "Basin_LSS". A simulation run includes a meteorologic model.
Select one from the list balow.

Name Description

Met 2013

To continue, select a meteorologic model and click Next.

< Back Next = Cancel

unil 8 Msuszendliuuuinass HEC-HMS lunisinaeadeyatninsseze
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B Create a Simulation Run [Step 4 of 4] X

Selected basin model "Basin_LSS" and meteorologic model "Met LT". A simulation run
includes a control specifications. Select one from the list below.

Name Description

Control 2013

Select a control specifications and click Finish.

Cancel

< Back

2. dlofmuaainsudiunds Teduniseuie (Compute) WiioUszaIananis
Tnansluszuren I‘UiLLﬂillQ%‘lJi%L‘fluti\laﬂ’]ﬂ%ﬁ%@ﬂﬁﬂuduﬁ’]mﬂ%m&aNULLaSﬂWﬁSL%EJ‘ﬁI
Joudlunaenszezinat 30 U dldeuannsansiasaunaansifainuiiv Results lng
‘3Lﬂsﬂzﬂﬁﬂgﬂugﬂuwﬂﬂw (Hydrograph), #151909yaaunsunal wagA1avin1eaisga
USuney 1wy Anedesied
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NUEAINAKAN1TIATIE Y aNYNAINUUUTIABY HEC-HMS

Tuwﬁﬂummammau,asmﬁmiwﬁ%gaﬁﬁmmﬂLL‘UUﬁTﬂam HEC-HMS 7191894
sreze) dnaseldll

9.1 NTUAAINANITAINABDITEYZYTD

M3uanINaN1sTaedsrazerunsuanIaveIn1sUszenAlhuus1aos HEC-HMS
lunsdaesdeyauminsseren dwlaaniunisunanuni 8 wazlauansisniswanwaly
wilwinda 6.6 vosunyl 6 Tuunilasuanmaluneazideaniiiuiu lnglivunsuiwelull

9.1.1 N15lalnalATINISNNIUILAD

1) Walvswnsy HEC-HMS lneduiUananlonau |8 32U3n9)
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3) nA Brown 3gUs1n9)

1) lUidend Drive MsnAulndls azusnglndinesde 68-1_ HMS Lum
Sumlai_App30yr Wanaduiiandn asUsing Lum_Sumlai.hms

1
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5) aaniaonlWalasenas Lum_Sumlaihms uaina Select U310y
e UUTNaes

9.1.2 NSLENINANI5I1a09 (Results)

1) 11guiu Results Tudiuvas Watershed Explorer #49zuanInanis
180404 Simulation Run ilgasnslineumntiil

B HEC-HMS 4.12 [\\Mac\Home\Desktop\Project_Training_1\HEC_HMS_RID\HEC_HMS _Training\HEC_HMS_Training.hms] = o X
File Edit View Components GIS Param Result: T Help

DsMS RQASGEFSPY v Run: Run bR m i =

None:

HEC_HMS_Training ) Basin Model (Basin_LSS] Current Run [Run] e

Simulation Runs
+ %4 Run

Cotpeionts. o

v
o |
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2) NARANLATDIUNIEUINT Simulation Runs 9nUuUnA Run 9gUsinng 3
578713 AD Global Summary, Subbasin-1 taz Lum Sumlai Reservoir

0z@
Lum Suri
=, Smulation Runs

':‘ Lum Sumiai Reservair

3) nAAEN Global Summary azUsINngTeyaagualada lagaunsaiaen
weU3unsduladwns (MM) w30 1000 au.. (1000 M3)

4) \lepdniASasnanauanii subbasin-1 AxUIING HANITAIUINAIY Iuam
v Usznaudig Graph, Summary Table Time-Series Table Lﬂumama‘waﬂ SPDIT AT
Outflow au89 Baseflow mmmﬂmwa@ Preview 989819918 WSauAU Graph, Summary
Table, Time-Series Table 9

1
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5) naAdn Graph 3zU51n9n3719 lnenswasfednsinisinavesii dqu

As1ULABUSUN

VAL

OFES t FQ e

F 4 T 4 Hone Sclected ~Hone Selected-—

“% W E .

& Graph for Subibasin “Subbasin-1"

b
Ew
fu

T

Subbiasin “Subbiasin-1* Results for Run “Run 1°

= |

”W‘ W" W"‘I‘IW 1“‘. w

&, Lum Sumial Reservair

Componerts Compse Ramits

Flow cma)

2000 2002

i

6) NAAAN Summary Table 9xU31N9) M1TETUNINTI Tga1uIsaLien
wiheUsuasdufiadwns (MM) %58 1000 au.al. (1000 M3)

DEFEda R+ awm

Lum Sumiai
Sirwdation Rurs
= a1
9 Global Summary
sk SubbesI-1
B Grapn
3

Time-Series Table
Outfiow

Componerts Compute Results

F 4 T ol |Mone Selected-

—tiome Selected-

v/ BEWE

Computed Rasults

Obssrved bydrograph st Gage Distharge- 1

3 Summary Results for Subbasin “Subbasin-1°

Pesk Discharge: 510 (M3/S)
Frecptation

Exoss Volume:

Project: Lum Sumlai  Simulation Run: Run 1

Subbasin: Subbasin-1

StartofRun: OUBNLSSS, 00:00  Basin Model: Lum Sumiai
Endoffun:  31Dec2020, 0000 Meteorciogie Model:  Met 1
o Control 1

Volume urits: @ s () 1000 M3

Vobme:23611.10 (MM)  Direct
1875807 (MM)  Basafian Vokamo
485213 (MM)  Dischang Vohmme:

Pesk Discharge: 77.3 (M3/5)
Mean Abs Error:2.6 (M3/5)
Volume:

DateTene of Peak Discharge:
RMS Errer:

430099 (MM)  Volume Residual:
o -1.100

Date/Tinne of Paak Discharge:215652013, 00:00
furcff volume:

“4852.13 (i)
3086.59 (1)
883,72 (M)

16002010, 00:00
52 (My/5)

w3773 04v)
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7) nAAan Time-Series Table %Usﬁﬂgmiw%’amaauﬂmL’Jmiwi'uﬁuamu
(PreCIpltatIOﬂ) miamLaEJ (Loss) HudquLiu (Excess) dvinlnemse (direct Flow) n1slva
WugY (Base Flow) vy (Total Flow) ey dvind1ie (Observed Flow)

= s or e o e
D &S !-i-.-t-.{‘*'!‘, ~Nane Selected-- ~-None Selected-- Yy BEERS
e S
& i s
H fun Project: Lum Sumiai  Simuation Run: Run 1
ot sy o S
= & e
Graph Start of Run:  01)an1999, 00:00 ‘Bosn Modal: Lum Sumizt
o Tale e Moot S g Wodet e
Compute Time:160ec2021, 21:13:04  Controd Specfications:Control 1
Precip Loss ‘ Excess | Direct Flow | Basefiows | Total Flow | bs Flow
(MM) (W) ()] (My/5) (M35} (My/s) (My/'s)
ass - —1
550 ]
oo T —
250 1
850 T —
500 T —1
558 S —
o 2 Bl 0.40 0.1 01 0.1
22 Lum Sumial Reservor 0.00 [ 1 ()
550 o —1
500 S ——1
o i ——1
550 i —"
200 T
S50 1
o e [ - e —m—
o A —1
500 1
S50 i ——1
550 ]
s - —
250 1
S50 i —1
550 R —]
a5 i —"
250 .
250 i —"
250 T
o5 1
550 o —1 .
s e ey T Ao e e an e
e e e
R o et einte S s Dhrad e

8) nAAGN Outflow Litag Preview F0a1918 lus18nN158Ue Ui Baseflow
WUANINARU LAY

File Edit View Components Parameters Compute Results Tools Help

3~ =] & A & b B F & P 5 [Sione Selected ~Mane Selected-- vV BEERY
Lum Sumlai ‘] Time-Series Results for Subbasin “Subbasin-1"
= Simulation Runs
=5 Run 1 Project: Lum Sumlai  Simulatio|
T3 Global Summary Subbasin: Subbask-|
=és Subbasin-1
B Graph Start of Run:  013an1999, 00:00 Basin |
3 summary Table End of Run:  31Dec2020, 00:00 Meteg
) Time-Series Table Compute Time:16Dec2021, 21:13:04  Contr
Date Time Precip Excess Direct Flow Total Flow | Obs Flow
3 Residual Flow (M) (Mm) (M) (M3/s) | (M3/s) | (m3/s) | (m3/s)
p Preciplicion 0.0 5.1 8.1 0.0
5 Cumulative Precipitation 0 ] 0 o 01 01 0
2 Soll Inftratio 0.00 0.00 0.00 0.0 (X! [N 0.0
3 Soil Percolation 0.00 0.00 0.00 0.0 0.1 0.1 0.0
8 Moisture Defick 0.00 0.00 0.00 0.0 0.1 0.1 0.0
g:‘;ﬁ'ﬁ":;iﬁ;’;ﬂ 0.00 0.00 0.00 0.0 0.1 0.1 0.0
e Eembacpntn se | ow a0 e e a
I3 Precipitation Loss. 0.00 0.00 0.00 0.0 0.1 0.1 0.0
3 Cumulative Precipitation Loss 0.00 0.00 0.00 0.0 0.1 0.1 0.2
B Diract Runoff 0.00 0.00 0.00 0.0 01 01 0.0
a'“ sefiow 0.40 0.37 0.03 0.0 0.1 [N [
+ ik Lum Sumlai Reservoir 0.00 0.00 0.00 0.0 0.1 (X} 0.0
0.00 0.00 0.00 0.0 0.1 0.1 0.0
0.00 0.00 0.00 0.0 0.1 o1 0.0
0.00 0.00 0.00 0.0 01 01 0.0
0.00 0.00 0.00 0.0 0.1 0.1 0.0
0.00 0.00 0.00 0.0 0.1 0.1 0.0
0.00 0.00 0.00 0.0 0.1 0.1 0.0
e 0.00 0.00 0.00 0.0 0.1 0.1 0.0
0.00 0.00 0.00 0.0 01 01 0.0
Preview 0.00 0.00 0.00 0.0 01 0.1 0.0
0.00 0.00 0.00 0.0 0.1 0.1 0.0
LTl 0.00 0.00 0.00 0.0 0.1 0.1 0.0
o 0.00 0.00 0.00 0.0 0.1 0.1 0.0
0.00 0.00 0.00 0.0 0.1 0.1 0.0
0.00 0.00 0.00 0.0 01 01 0.0
0.00 0.00 0.00 0.0 0.1 0.1 0.0
0.00 0.00 0.00 0.0 0.1 0.1 0.0
0.00 0.00 0.00 0.0 0.1 0.1 0.0
b 0.00 0.00 0.00 0.0 0.1 01 0.0
0.00 0.00 0.00 0.0 0.1 0l 0.0
0.30 0.28 0.02 0.0 0.1 0.1 0.0
0.00 0.00 0.00 0.0 0.1 0.1 0.0
0.00 0.00 0.00 0.0 0.1 0.1 0.0
0.00 0.00 0.00 0.0 0.1 0.1 0.0
e 0.00 0.00 0.00 0.0 01 01 0.0
0.00 0.00 0.00 0.0 0.1 0.1 0.0
0.00 0.00 0.00 0.0 0.1 0.1 0.0
0.00 0.00 0.00 0.0 0.1 0.1 0.0
.00 00 o0 nn i i in
noTE Begin opening project "Lum Sumlai” n drectory 'D:168-1_HMS_Lum Sunlai_App30yr" at tme 17n2025, 21:41:55,
INOTE I Finished opening project “Lum Sumlai® nﬁ“bw'D\s! 1_HMS_Lum Sumlai_App30yr” at time 17Jun2025, 21:41:55.
NOTE 10! ‘Opened contral specifications “Control 1" at tme 17un2025, 21:42:13.

o LSS B S t oy
2000 2002 2004 2008 2008 W 2012 014 2018 2018 020
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9) iilonAniATaaNNBUINT Lum Sumlai Reservoir 9wUsIng NAdWS5E
Lﬂuﬁuauamiwaaﬂmmﬂaumaa&J (Subbasm 1) Usgnouse Graph, Summary Table, Time-
Series Table Lfduﬁuammﬂ mumm Outflow 9ufis Combined Inflow mmammwam
Preview 99a1991¢

File Edit View Components Parameters Compute Results Tools Help
0= & |* b QU g b B P & P | None Selected—- Run: Run 1 v B ER
Lum Sumlai
B Simulation Runs
d Run 1

5 Global Summary
+ L,‘ Subbasin-1
= \—_t, m Sumlai Reservoir

Fapr
Summary Table
Time-Series Table
Outflow
Observed Flow
3 Residual Flow

: Fg Combined Tnflows

Components Compute Results

10) nAAGN Graph %ﬂﬂﬂgmww@'mwmi"l,wa%aﬁ%ﬁmmﬁwLam Felunis

maaam wmm‘uauuma& (Subbasin-1) Luaammmammmm

ik "Lum Sumla Reservoir” Resuls for Run "Run 1"

v
o
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11) naAdn Summary Table U570 A5WaTUNINTIM Ingaunsaien

mheUsuwsiduiiaduns (MM) %38 1000 au.l. (1000 M3)

~Have Selected-- L LK

TIsummary Results for Sink “Lum Sumiai Reservoir™

Project: Lum Sumlei  Simulation Run: Run 1

Sink: Lum Sumles Reservor

-4

15 outfow

I Observed Fiow

) Residual Fiow Strtof Run:  0LaN1$99,00:00  Basin Model Lum Sumial

5 Combined nflow Endof Run:  31Dec2020, 00:00  Metoorologi Model: Mt 1
Compue Time:1606c2021, 21:13:04 _ Contol Speciications:Cortrol

Volume Unts: ® MM O 1000 M3

Compoted Resits

Components Compute Resu
" - Posk Discharge:52.0 (M3/S)  Date/Time of Pesk Discharge225ep2013, 00:00
Volume: 8838.72 (M)

‘Observed Hydrograph at Gage Discharge-1

Peak Discharge: 77.3 (MY/S)  Date/Time of Peak Discharge:160¢12010, 00;00
Mean Abs Error:2.6 (M3/S)  RMS Eror 5.2 (M3/s)
Vol 430099 (M) Volume Residual: 4537.73 (M)

Nash-Sutciffe: -1.100

Beon cpeng proect Lum Sumia” n drectn
Frashed coming project Lum Surl n Srec
Cpeed convl echcatons Corra 1

12) naAdn Time-Series Table 3Us1NYANT19%eYAYNTUNIAT I8 TY Al

wwilvadnensainguuiges 1 (Inflow from Subbasin-1) 41%1534 (Total Inflow) wag

1171181573 (Observed Flow) 399gnuU71 1571 (Total Inflow) agvindutnvinluaidnens

31ngunges 1 (Inflow from Subbasin-1) Lilasaniauuae,

File Edit View Components Parameters Compute Results T B
D ES [k F QW F Y ~—Hone Selected - vV BEE®
Lum Sumiai [0 Time-Series Results for Sink "Lum Sumiai Reservoir”
Simulation Runs
=% Run 1 Profect: Lum Sumial  Simulation Run: Run 1
9 Global Summary Sink: Lum Sumlai Reservoir
+ife Subbasin-1
&) Lum Sumlai Ressrvoir Start of Run:  011an1989, 00:00 Lum Sumlai
Graph End of Run:  310ec2020, 00:00 Meteorolagic Model:  Met 1
[ Summary Table Compute T 21, 21:13:04  Control Speci ontrol 1
IG5 Qutflove Date [ Time |  mflow from Subbasin-1 Total inflow Obs Flow
I3 Observed Flow (M3/5) (M3/5) (M3/5)
Egg;mﬂ:;;‘;;uw G17an1988 (0800 | [} T [ T [
g 021311999 _[00:00 0.1 0.1 0.0
03Jan1999 _|00:00 | 0.1 | 0.1 1 0.0
04lan1999 [00:00 0.1 0.1 0.0
05lan1998 [00:00 0.0 0.1 0.0
061an1993_(00:00 | 01 I 0.1 0.0
07121999 |00:00 0.1 0.1 0.0
0Blan1999 [00:00 | (33 T 0.1 T 02
093an1999 _[00:00 0.0 0.1 0.0
10Jan1999_|00:00 | 01 | 0.1 1 0.2
111311999 _00:00 0.1 0.1 0.0
121an1998 [00:00 0.0 0.1 01
131201399 [00:00 | [ I 0.1 1 0.0
1411999 _(00:00 | 0.1 T 0.1 0.0
151an1998 [00:00 0.1 0.1 00
161an1999 _[00:00 0.0 0.1 0.0
17Jan1999 _[00:00 | 0.1 | 0.1 i 0.0
181an1999 _[00:00 0.1 0.1 0.0
18an1998 [00:00 0.1 0.1 0.0
Companents Compute, Resuts 20)an1999_[00:00 | 0.1 | 0.1 | 0.0
211an1999_|00:00 | 0.1 1 0.1 0.0
221an1999_[00:00 0.1 0.1 00
23an1999_[00:00 | 0.0 0.1 0.0
241an1999 [00:00 0.1 T 0.1 00
25an1999_[00:00 0.0 0.1 0.0
261an1999 _[00:00 | 0.1 | 0.1 i 0.0
271301999 _[00:00 0.1 0.1 0.0
28an1998 [00:00 0.0 0.1 0.0
28Jan1993_(00:00 | 0l | 0.1 1 0.0
30Jan1999_(00:00 | 0.1 I 0.1 0.0
31lan199_[00:00 0.1 [} 00
01Febi089 [00:00 0.0 0.1 0.0
02Feb1883 (00:00 | a1 | 01 1 0.0
03Feb1999 _[00:00 0.1 0.1 0.0
04Feb109 [00:00 | [ T 0.1 T 0.0
05Feb1959_[00:00 0.1 0.1 0.0
06Feb1989 00:00 | 0.1 | 0.1 1 0.0
07Feb1989 [00:00 0.1 0.1 0.0
0BFeb1089 [00:00 0.0 0.1 0.0
08Feb1589 (00:00 | 01 I 0.1 0.0
10Eahto8n Inn-n | o1 T a1 rr
NOTE 10006: Begn openng preect Lum Sumlar n drectory 'D5\66- L HM_Lum Sumla_A0pa0y1” a1 tme 17un2025, 16:40:32
NOTE 10019: Frvshed opening project Lum Surial”n drectory “B: 68-1 HIS Lum Sunial_App30yr” at tme 17An2025, 16:40:32.
MOTE 10181: Opened cantrol specifications "Control 17 at time 17)un2025, 16:40:44.
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13) naAg@n Outflow Liiag Preview 38819918 Tus18n158U7 Ui
Combined Inflow AzUARIHAKUULAEIN

% P &L [~None Selected ~None Selected-- YN BEE®

& Time-Series Results for Sink “Lum Sumlai Reservoir”

Project: Lum Sumlal  Simulation Run: Run 1
Sink Lur o

StartofRun: 0UAn1999,00:00  Basin Model: Lum Sumiai
Endof un:  31Dec2020, 00:00  Meteorokogic Model: Met 1
Compute T o4 ol 1
Date Time ‘ Inflow from Subbasin-1 Total Inflow Obs Flow
( (M3/5) (M3/5
B Residu Fow OTJon1555 [00:00 (5] o1 00
i Combined Iiow (a2an1999 [00:00 o1 o1 0.0
G2en1999[o0:00 (53 o1 o0
loaz2n1999 [00:00 o o1 o0
losJzn1999 o0:00 [hY a1 1]
losJan1999 [o0:00 o1 o1 0.0
072201999 00:00 [} o1 0.0
lotaen1998 [o0:00 o o1 02
los3an1999 00:00 o1 o1 oo
100an1999[00:00 o o1 02
1Dan1999 [00:00 o1 o1 00
1Don1999_[00:00 [ o1 0.1
133201999 [00:00 o o1 o0
140201999 _[00:00 o o1 o0
152201999 [00:00 o o1 o0
163an1999[00:00 o1 o1 0.0
172an1999[00:00 [N o1 0.0
18321999 [00:00 o1 o1 0]
153001999 _l00:00 o1 o1 oo
Components Compute. Resuits 2wszn1999 [o0:00 o1 o1 00
210on1999_[00:00 [¥? o1 0.0
Freview [220an1999 [o0:00 [ o1 00
Z33en1999 [0:00 o o1 o0
U R 2432n1999 [00:00 o o1 o0
25Jan1999 00:00 o1 o1 )
202an1999[00:00 o1 o1 0.0
2720n1995 00:00 o1 o1 0.0
283en1998 [o0:00 o o1 oo
2s32n1999 00:00 o1 o1 oo
San1999_[00:00 o o1 )
w SDan1999 [00:00 [y o1 00
(01Feb1995 [00:00 [N} o1 0.0
(c2Febio0s [o0:00 o o1 o0
(G3Febi99s [00:00 o1 o1 o0
lo4Fen1999 00:00 o1 o1 00
(G5Feb1999 00:00 o1 o1 0.0
© { (OsFeb1993 00:00 o1 o1 00
(a7Febi99s [o0:00 o1 o1 1]
losFebioss [o0:00 1 o1 oo
looFb1999 00:00 o1 00
\nEehiasa Inn-an 2 an
f. NOTE 10008: Begn operng roect s
2 NOTE 10015: Frhed o
4 10181: Opened cont
»
LN R LR )
S L S P s

1’4
)

9.2 M3AAszidayauvin

n1sUszudsnailraisunnais weldlun1suimsianisun agdenis
Toyauvinseiu Wneiivihedugnuiaduns/iu winadnsanuuudiass HEC-HMS azdl

o

wiheidugnuiafiuns/Aui Fssesdinisiwseiulamuieg wazdideyaseTuanineei
NEDARN

9.2.1 YaYANARNZINUUUTIALY

foganadnsanuuuiiaes slunisdassiifinunguiigenifior Jsamnsa
W1?eya Time-Series Table %mzjmfﬁ&iaﬁ 1 (Subbasin-1) wagdoya Time-Series Table
210 Lum Sumlai Reservoir Tukuus1ass HEC-HMS 1l4ldvag ag1alsfiniu iilesain
fosnsuiinailnadignafuin 3udenlddoya Time-Series Table 27 Lum Sumlai

Reservoir AsU
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Froject: Lum Sumlsi  Siewlabon Run: Rus 1
Sink: Lum Semiz: Reservor
asin Model: Lum Sumiai
00 Mateorologic Model:  Met 1
21:13:04  Coetrol Spechications:Coatrol 1
Dote | Time | fiow from Subbasin-1
(M3/S)
O1ani9%9 0. 5]
021201999 100:00 0.1
03Jen1999 0000 0.1
CANA1999 00:00 01
051801999 0000 0.1
062001999 10000 [¥)
07301999 00:-00 0.1
083801959 00:00 01
00301999 10000 [X)
10Jen1999 00:00 0.1
$13n1999_00:00 01
12)an1999 00:00 0.1
13801959 00:00 01
14101099  00:00 0.1
153801999 00:00 0.1
16301999 100:00 0.1
173201999 00:00 0.1
183001959 00:00 0.1
19301999 00:00 03
20J801959 0000 0.1
200199 00:00 01
22301959 00200 0.1
23301999 100:00 0.1
201999 00:00 0.1
23)a01999  00:00 0.1
26301999 00:00 01
27101999 00200 0.1
208019596000 03
29101999 00:00 0.1
30)en1999  00-00 0.1
1990 100:00 03
O1Fed1999 00:00 0.1
D2Feb19959 00-00 01
03Fed1993 00:-00 0.1
04Feb1999 00:00 [¥]
05Fe51999 _100:00 [X)
06Feb1999 00:00 0.1
O7Feb19%9 0000 01
08FeB1999 00:00 | 0.1
09Feb19%5 60:00 | 0.1 I T
Fah19%_00-00 o a1 an

rogect Lum Sumia” s drectory DBS-1_HHS_Lum Sumls_A0X0w"

NOTE 10008 Begin opering orogect Lm Sumia” i deectory T 68-1 M5 _um Sumts Ao 20y at
NOTE 10015 Frashed coeneq) 1 1
NOTE 10331: Cpened contral specicatons ‘Control 1* ot Sme 17403035, 16404,

NUUEIN50 Copy Taya Wrluslu Excel

£ Lim Sumiai Ressrvor

Graph
0 summany Table
gp Outflow

I3 Observed Flow

5 Combined Inflow

Components Compute. Results

- W F

pute Result I
% P & [Siione Selecied= | |~None Selected— Y% B EEw

Project: Lum Sumiat  Simulation Run: Run 1
Sink: Lum Sumlat Reservoir

Startof Run: 01321999, 00:00

End of Run:  310ec2020,

Compute

Basin Model: Lm Sumial
Metsorologic Model: Mst 1
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File Home Insert Pagelayout Formulas Data Review View Automate Developer Add-i
LFr] 0 |Aptos Narrow it A A == ‘EJ LR 25, Wrap Text |GE£
Paste B I U~ v Ay = == = 3= [E Merge 8 Center § v
-
Cliphoard N Font N Alignment 5
G6 o fe
A B C D E F G H
1 1-Jan-99 0:00 0.1 0.1 0
2 | 2-Jan-99 0:00 0.1 0.1 0
3 | 3-Jan-99 0:00 0.1 0.1 0
4 | 4-Jan-99 0:00 0.1 0.1 0
5 | 5-Jan-99 0:00 0.1 0.1 0
6 | 6-Jan-99 0:00 0.1 0.1 0
7 | 7-Jan-99 0:00 0.1 0.1 0
8 | 8-Jan-98 0:00 0.1 0.1 0.2
9 | 9-Jan-99 0:00 0.1 0.1 0
10 | 10-Jan-89 0:00 0.1 0.1 0.2
11 11-Jan-99 0:00 0.1 0.1 0
12 112-Jan-99 0:00 0.1 0.1 0.1
13 13-Jan-99 0:00 0.1 0.1 0
14 | 14-Jan-99 0:00 0.1 0.1 0
15 |15-Jan-89 0:00 0.1 0.1 0
16  16-Jan-99 0:00 0.1 0.1 0
17 |17-Jan-89 0:00 0.1 0.1 0
18 18-Jan-99 0:00 0.1 0.1 0
19 13-Jan-99 0:00 0.1 0.1 0
20 | 20-Jan-99 0:00 0.1 0.1 0
21 |21-Jan-99 0:00 0.1 0.1 0
22 |22-Jan-99 0:00 0.1 0.1 0
23 |23-Jan-99 0:00 0.1 0.1 0
24 | 24-Jan-99 0:00 0.1 0.1 0
25 | 25-Jan-99 0:00 0.1 0.1 0
26 | 26-Jan-99 0:00 0.1 0.1 0
27 | 27-Jan-89 0:00 0.1 0.1 0
28 | 28-Jan-99 0:00 0.1 0.1 0
wseenalUilalud DSS Negluldinasiasanis wiseudlamsldnulia
DSS

Components Compute Results

Output DSH

Name: Run 1
Description: Basin: Lum Sumlai & Met: Met 1 £ Control: Contraold
File: |D:\68-1_HMS_Lum Sumlai_App30yr\Run_1.dss

Basin M

Control Specifications:  Control 1

odel: | Lum Sumlar
Meteorologic Model: | Met 1

#% Simulation Run  Ratio Start States Save States
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Music Tools

Home Share View

- u % cut x l@ @ New item = 7] 5 Open » [ select all
W] Copy path « T | Easy access ™ Edit Select none
Pinto Quick Copy Paste Move Copy Delete Rename New Properties .
e & [#] Paste shortcut . top'} - e p' @ History DD Invert selection
Clipboard Organize New Open Select
— v 1 » This PC » Lifestyle (D) » 68-1_HMS_Lum Sumlai_App30yr
"
Name Date modified Type Size
3 Quick access
basinStates 12/15/2021 11.03 AM File folder
@™ OneDrive - Chulalong datavar 12/15/202111:03 AM  File folder
@ OneDrive - Personal forecast 12/15/2021 11:03 AM File folder
15/ 03 AN Fi
Attachments maps 12/15/2021 11:03 AM e folder
montecarlo 12/15/2021 11:03 AM File folder
[ Desktop . .
optimizer 12/15/2021 11:.03 AM File folder
= D 1t
8] Documerts results 6/17/2025 2:05 PM File folder
Email attachments [ contro1 1 control 6/17/2025 11:23 PM CONTROL File 1KB
& Pictures [77 Lum Sumlai.access 12/15/202111:03 AM  ACCESS File 0KB
= This PC @ Lum_Sumlaibasin 6/17/2025 11:23 PM BASIN File 3KB
“J 3D Objects Ig Lum_Sumlai.dsc 12/16/2021 3:43 PM DSC File 5KB
|| Lum_Sumlai.dss 6/17/2025 10:35 PM DSS File 320 KB
@ A360 Drive — R _
| | Lum_Sumlai.gage 6/17/2025 11:23 PM GAGE File 2KB
W8 Desktop [} Lum_Sumlaihms 6/17/2025 11:23 PM HMS File 1K8
[/ Documents [l Lum_sumiai 6/17/2025 11:01 PM Text Document 0KB
# Downloads [ Lum_Sumiai.out 6/17/2025 11:21 PM OUT File 2KB
J! Music Ij Lum_Sumilai.run 6/17/2025 11:23 PM RUN File 1KB
& Pictures ==terrrer oMb raoran-a e pama —
B videos [ ] Run_1.dss 12/16/2021 9:13 PM DSS File 1,661 KB
& 05 () Ig Run_1 12/16/2027 9:13 PM Text Document TKB
Run_l.out 12/16/2021 9:13 PM OUT Fil 1KB
. Lifestyle (D) L Run_tou e o ¢
« Research (E})

9.2.2 N15ILASITILUAMUYY

nsesEiwlamiig ansadndunisiagnadnsainuuuinaes HEC-
HMS Aifindaedugnuiaiuns/Aund iudasdugnuiadwns/fu vieeraudandudu

anuAfng/u
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]
nswads:r_nu
|
File Home Insert Pagelayout Formulas Data Review View Automate Developer Add-ins Help ACROBA
oy —
[ & [THSarabunNew |16 «| A" AT = 25, Wrap Text |Number ~|
L o -
jte = B I U~ O AL = Merge & Center $ % 9 %N H
Clipboard N Font N Alignment N Number N
c4 v Jfr~ =ROUND(BA*60*68%24,1)
A B c D E F
1 | USunandnluardngnssiedu
2 dns1mslva, Q Usnathluadinsnamety | [usmmanhlwadnenaseiu
Date . -
3 (8U.1.3u7) @u.a./7) (81U aua./)
4 1/1/1997 0.1000 8,640.0 0.009
5 1/2/1997 0.1200 10,368.0 0.010
6 1/3/1997 0.1200 10,368.0 0.010
7 1/4/1997 0.1200 10,368.0 0.010
8 1/5/1997 0.1000 8,640.0 0.00%
9 1/6/1997 0.1200 10,368.0 0.010
10 1/7/1997 0.1200 10,368.0 0.010
11 1/8/1997 0.1000 8,640.0 0.00%
12 1/9/1997 0.1200 10,368.0 0.010
13 1/10/1997 0.1000 8,640.0 0.00%
14 1/11/1997 0.1200 10,368.0 0.010
15 1/12/1997 0.1000 8,640.0 0.009
16 1/13/1997 0.1200 10,368.0 0.010
Filer Home Insert Pagelayout Formulas Data Review View Automate Developer Add-ins Help ACROBAT)
~ o .
[ S [THsarabunNew  ~[16  «| A" AT = v b, Wrap Text |Mumber “|
@ ~
Pafte o B I U~ - = 3= Merge & Center v $v% 9 PB B F(n::v
Clipboard [59 Font [ Alignment [ Number [
D4 v Jfr~  =ROUND(C4/1000000,3)
A B C D E F
1 [ UGananlvaidhanssnedu
2 dns1msiva, Q WBrnashlnadhanssedu || vdmanilnadnsnasneiu
Date . .
3 (au.11./3u) (au.a/) (a4 aUA/)
4 1/1/1997 0.1000 8,640, 0.009
5 1/2/1997 0.1200 10,368.0 0.010
6 1/3/1997 0.1200 10,368.0 0.010
7 1/4/1997 0.1200 10,368.0 0.010
8 1/5/1997 0.1000 8,640.0 0.009
9 1/6/1997 0.1200 10,368.0 0.010
10 1/7/1997 0.1200 10,368.0 0.010
11 1/8/1997 0.1000 8,640.0 0.009
12 1/9/1997 0.1200 10,368.0 0.010
13 1/10/1997 0.1000 8,640.0 0.009
14 1/11/1997 0.1200 10,368.0 0.010
15 1/12/1997 01000 8A400 0069
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9.2.3 NS HATILIANIADH

mslesgideyaUimanivnasihdeyare funsdunefeusared
Mntuagfiarsananuduulsluntasd enuduulsrefeuluseud se0g uazAvnaada
199 Saudviiasgiiuiliuvesdeyasnel lagldid Mann-Kendall (MK) fiszutodfey
0.05 Tagl435 Mann-Kendall (MK) fiszsutiodday 0.05 Fuduisfimunzauwassausy
wnsuaneiinisuiiunldlunisiiesgiuunlduvesdeyani@nninen (Jiang et al, 2015;
Mama et al., 2018; Namsai et al., 2020; Shi et al., 2017; Yue et al,, 2014; Zhang et al,,
2017)

Tumsuimsdanmsiilasdnlngjaraulassd wasseggnismizdgn Tng
ANy ABLABUNBN1ANTINATIAY LAzgALAT AotioungATnIew A9 wwiey veslinly

Toyasnee a1 AT Excel #50 LUsUNTUN9aHA

v o o W

MTNNANITNAADULUILTNYRTBYAUTUIUUYINNETS Mann-Kendall (MK) sesuilednfsy
0.05 (p-value < 0.05)

Tasanseraiiv U (M ) g (du au) ER TGSV GRITIGITR D)
0 Anady | wwdlty | Yeddn | Aede | wwdltu | Yeddy | Anede | wwdldn | deddny
YPUINNAN
Fdrany 10.116 | anad 1aid] 35.188 | amas laid] 45304 | anad 1aid]
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n [ grafivinadang —e— i) T C———
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unil 10
n1sUsEENAlduUUINEaY HEC-HMS Tusuanninen

wuudiaes HEC-HMS Wunuudassmandinaans fasnsasnuszgndtunugnn
Ingmesnsuralszldvainuans ety nsiasanszuunisinavesitluginin g
Anmeiuasneinsaionnds mssenuuulassaieaugil melnseinisdanisiilugu
1h uarmsUssidiuwerdnvhusuuimsdanisi

10.1 M3I@RINIEUIUNIS AT luguin

nsUszgndlduuusiass HEC-HMS $1aesnseurunisinavesiiluguih anwnsald
$ravsnsruaunsruanlUfutini (Rainfall-Runoff) fisuvtissine Tuguni Ussifiuuiunn
hwirnnmgnTedufinnluiufiquin mmngdwiuguihiifteyadifnieddlifandanaie
\Weene (ungauged basin)

al

lunsdlguinnideyadndavsedlusianidnsiaiaiivsne (ungauged basin) 819
Inlunagdesiniutoyadnsinisivavesinedusuniameenvesgui etuildly
n13U5UgULUUT1a09 (Model Calibration) kagnTI96BUANUYNADIVBILUUTIABS

(Model Validation)
10.2 MsAATIENUAZHEINTAIaNNAY

N15UsgynAlduuuaiass HEC-HMS Aiasigvikasneinsaiannde (Flood
Forecasting) meﬂiﬂiszé’uﬁwLLazU%mwfmmmmwwsm%aclumﬁﬂ Feuloafuszuy
HEC-RAS Lﬁaamaﬂizméfmmimﬂuﬁuﬁim wngdmsuifeusoivhuaiilugu
Ing#

10.3 n1seanuuulaseaieAluANln

nsUszgnilduuudans HECHMS Ussifiuuiuaigegaiionafiadu (Design
Flood) d1msuldluniseanwuunisgnninen (hydrologic design) yo9819fiutn 81A13
svueth vieszuteth aaesdan sesfunisiasziidonulusig 9 19U JoUNI5AA 50 U, 100
U “a ainneimnnisalgeaalunsasd thluinsiesianud (frequency analysis)

10.4 M3AATIERNTIANTITU TUGNUN

n15UszenalduuudIass HEC-HMS 3ias1ein1sdnnisunluguin (Watershed
Management) IagdiAasnginansenuannIsiasuklanslonau Gy nasasiagugu

uni 10 Msvszendlduuuinass HEC-HMS Tunugnninen
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10.5 N15USELAURAZINYIBAUUSHITINNITUN

n15UszenAldluudnaes HEC-HMS Usidluuasdnriuruuinsdnnisdy ngang
wHun1sUasnaINganuln Ussiluaniunisaliilutiaingd wu doudedeuiviay davi
wuuTIaedaUSeuLULaenlun13InNIsU
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