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AHYM® Computer Progr e
AHYMO- S4 (Program Version: D

PROGRAM DEVELOPMENT AND CONDI TI ONS FOR ACCEP
AHYM® Computer Program
(An Arid-lands Hydrologic Model)
AHYMO- S4

ThARHYMOomppt egwaabe v e luspprody toifohmas o gsroauns ¢ & e 0 me
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AHYM® Computer Program - Users Ma
(An Arid-lands Hydrologic Model)

by Clifford E. Ander son, PE, D. WRE

Copyright © 2009 by C. E. Anderson. Al

PREFACHEh uUs ema' nswatie v e ltadpeda nideeno n $ thuesaef dAeHY M@r i d -
| armHMSr ol M@lie¢ 9 mpptegThMHWO program was created
subrotfuincasdamsabti b hHtYiM@sompptr emrdaevel oped by t he
AgricRese8atWiARENARBr ogirdeerscr hHE¥MBPr obl em- Ori ent
Comp Utaenrg 6 aHgyed r oM@ dj é IdJisrelfasn u(@A RS -M=a-199, 7b3y) i mBRy
Wil | aaRsW.Hann. The AHYMO Copyright does not in
HY MOpr oga madns emmasn uvaH i,c iwo rokft héni tSeée dGes e r n niehnet .
i nfor mabhAMWHYMPEr o gusaedasn u anlc | euxdteesn e ma & edrei vael Iboyp e d
t hheut Wb irtlhaeHY MO -pS 4 gcraanm mutl haeh a |mest ihordesimeRr 8 Y MO
progmathj ed versions of the HYMO program creat
AHYMO-pS4 gprraont @ enddeecp e md eomg | ieR Y M@ r o gWa mokn h e
AHYM@r ogbheagnam 9 &4an naltirevisions to the ARS HYN
AnderVvearmso omaHY MEPr o gweame | ei ahs9e8il69, 9109, 9119, 9129, 9139, 9 4
and 1997.

Fofrurt heor ma thieiosndb d hdge v e | capnmieoett hAeHY M@ r o g & @aaim,
pr ocefdurseaeReEADMEIlhehaep p etntol inkesn w avli t hper o grrealne a s e
files.

TRADEMARKS, COPYRI GHT AND WARRANTY

AHY MDaNeWMe x ire@i ¢ tr @dediaErAkn d e r'\& onrd.0My n,d ¥ w sat nad,
Mi crosoft are registered trademarks of Microso

ThUseMaswatdhAcHY MOomppt egaraempyr 2@t B ANnder son.
Aldi ghease Repdoduatctainemadcasp wihgmnswiadtlitonpr i or wWr i
permi ssion is m@idluwledddore ¢ | aedotpeyrti galst does not |
por toitohhe. RHEM® r o ga raas errasn uvahl i,icdw o rokit hleni Sédt es
Gover nimeMHY. MO-PS40gm i s | icensed and distributec
proprietorship of C. E. Anderson.

Thienf or mant amrmddéc umenjtect t o change without no
makeavar rafmabki wdtr egtad dd scumaearmfeHYRM computer progil
including, but not | imited to, thdéed oarmpdrteidc waa
pur p@EAndes amiobte i af bobrercoornst Aieme@d mhfeHY MOOmMput er
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program, or for incidental consequential damag
0 b soef hmast eorpiraol g A mynsoet hAeHY MOo mp pt e gmuasntd a soetdh e

under sbyrus miganrye satiénst etnaigdhues eper f oemg inmeer i ng
or i emmattehde mad li cwlbhantdhilree, s ob t aidnoe dn o't necessarily
acceptabl e engainnad itsie bsg. o H bAsH YgMIO oprr ogr am must be
by persons possessing experience and thorough
apployaep pl i cfalpa ogT laes.iead d v it DetshdeHY MPr o gtrhaont oughl y
before relying on the results as the basis for

I NSTRUCTI ONS FOR USE ""OFROGEAMHY MO

A. | NTRODUCTI ON:
Ther i HiYrMeBlr ogweasm | bt e S. Rg AL c Rles e alc Y IARSH
197a3n,d t he program and users manual were made a
runran BMompus éepnugnae dradsshien swwe. The AHYMO program
rei sed to run on a personal computer running N
AHYMO uses text fil es oarsmatnidea g antpiulti tsioaus chea v eMan

t hAeHY M@Pr oglbryalmeu t thimm c riefassveeead e sa mathn a Ityosdihser i gi nal
ARSHYM®r ogoam di28eldodFsORTRADUC cdaep;pr ox 6 Mt eé¢ §
fromei giodelmanimeur ven®vi GAeHY MPr ogTRAHY M@r ogr am
contapprsox BmA o el ORTRANuUEC cdeher o gooatharsevibe e a

so it can be compiled using the Intel® Visual
B. I NPUT FI LES:

Thien @ wtrhAeHY MPr ogiragamx file. The text file is cre

ASCtH éxdiotohreS Cfl U ncabiwonpd oc eTsh&cot | edi hgbeas ed

to produce data fil es:

WordPad or Wordpad (Microsoft Editors avail abl
Program Editor by WordPerfect Corporation.

Word processor MpcodgWwafdg rVedrudcheaalSu@p e n Ot &Ahce
beséor eprt egirmphatt a Wospdr océs semmonl! yspecatdreo |
char avda tt éhii hbada nbeat c o mmddiahtetl ¥ MPr ogriasre c o mmended
t hdhat iabe s vaeddNSWi nd o @aASCDOS% efxitWwlke e e a tnignugf e s

t hAeHY MPr ogMaavto rpd oc @ 8 ® g Cc agirso dAuNcSel Wi tnaoo®nwssC | |

DOS ekitlhemspart of their document save function
AHYMO program can accommodate input files that
of npwuath mpdr i rotbiun gaittant aiamhizsly g i f fveirtebAeHY MPr ogr am

t hent hient er pusstdgvbipdroc es 9grl & mets & v ouisdet hteakbe y

or to convert tabs to spaces.
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Ead hmnfeh en g wefxitcl adna wma x i mBM h ar g ctaeamadgeer nkaatd)h. n e
must have the following gener al format:

B.

1 Commarrd e(l fdi2rksotl unonns a | ine). The AHYMO progr

c ol ufroars o mmalnhde. c o mmands mu sats deen thiefgiiveedt,iex@ c t |
t fe s 3 d&cten e apwi ashi nbgll abnekt wweoern® 8 ma i snp an(cget [so
col 2maf t eceo mmann b i IwWi ebchae k sfe@to mmeammands .

Commands may be typed with capital or | ower
B. Nume rFiie(lcdol B inberough 79 on a line). Col umns:t
numediadlaleHY MPr o grreadnthreeu me diad &if rge@r anadiio e s
nortor maéehtrronnumeharcadhtheeu snecr fi el d. Exceptio
numevalauesa dairtepael phandwmBNOdesi gnati on (see Se
"Hy dr olgdreanpthi Nu mbeedrisonand HYD Nomaeamethe and t
LOCATIc@ONnmalnmhdeu me dia¢ @ihe nt emwld ol temlmead e c i mal
numb@trhehar a(cstuacghe t taman) xiewi t Mneu me rdiact aal
i demottiafttydqleu mb&lkes | et t er s wi | | not be read be
numbenant g & diceu mb B u we rviad auletsd € np inthceor oeder
f drhper o gcr canmmatnbdusn cptri copn€ Ih & Iy at chtaetrressa 8§ u mbeerfes
1234567895+ antdhdee ¢c ipma Infthneu me diasd aletdose ont i nued
orn hnee Kt h bceo mmd m @& kb dbf [t aannkdhneu me rdiad &aht dreeé dve e n
col umns 21 heenkdt WFedi mgh t hi s procedure, a comm
for the numeric field data. Exponential syn
Not er:henumev b toarel y'df rfecer matnput of the AHYMO
al lfowmxt emsoeEvoenmevi t $dea & afdd rhhed e nt iof@inciattsi on
( fetf,s sq mi , etc.) Do nor wuse deci mal p C
program wi || interpret these deci mal p oI
B. Page For matoRuoeh.dt $§ y mhol is placed in colum

| iansc o mmanraey t fpitieh d afeof mes Kk ioppa ge )it @r i nting
t he command.

OUTPUT FI LES:

ThARHYM@Er ogpraod alc3a?0 | wmn tpaftit(l 2ASCTHA Ut ipuah af |
i hhCe \ User s\ Publdiic\eatitdhMOdag eaalyf lpe d gursadmh f b

| e
| e

came i ewamr i bioed ntihhegwieatheexd i ateavro rTdh.@u t fpiudtieh d v e

upg @ 3”@har aoodl é resh jdrei nruisnsgeo mpr me dlesdmamh &r f owt s)
andl/aomndecapaAddi toiporn adtbiyrt, phudwda@ r F othithaausn i f or m
charapa&irn gwiiCrhgu rdoeur\ieeort e t Goetrh owitd d mmaopnrloyw i d e

uni fcohram s g & evronugreexd i otmoarmpd oc eps s gyhaopt dvinder mati on
on how to specify font type, font size, print
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ThAHYM@r ogralmso produces a summary table file
si mulpanedf d(lreor MAIYIMO. PaUsh)ao fp r o ger xaent ulthicrammar y
tablag32-colexmheadme i eweadr i nthdska ma nraerhper ogr am

out put file.
Thei mulpanedf dilae® 0 - c otl edxiith haaane | e wamr i nt thé thhaey
al so serve as part of the input file for other

D. DESI GNATI ON OF | NPUT AND OUTPUT FI LES.

ThAHYMO-pS4dogoame uonmc ompusendgli crosoft Windows XP,
0b64- @ihfe) ALY MO- S4-ph. BXEO,rtcut file that calls A
opened to execute the program.

Texedudgeeo girddinm d XRGoubl iea kAeHY MPr o gorsahno ri tccauwntd

S p e ¢ ihfleiyl senfei nc ltuhdei nglc © © aiyhiecerdeedl) apaeata file icon
opAMHY M®i n daonwlr esnd( @raanddr opspa @ | t e rindd tni dvdeivsatnd@,
angdonmnXePs y styaomsa, g r & hien pduatt atl e HY MO-shdoric et and t he
AHYMO- S4 wi lbd geixme ¢ Nhieonn.t he program asks for th
pr dseenteretkiewin) h oy pannagreentdhAeHY MPr o gwialndtehien g u tl e

t hat you specified by dragging.

Fopr opeogfriamctt hAaeHW, MO . IFO L f il e must be in the w
l ocabwbhddw&HYMO | @.oflttahen smuintdu t fpiltaemes b g h e

pr oga mdhues eu mbbeme gi sisemfal ARYMO_| QviRbE madhtyai n
the following data:

D.1First Iline (input file):
" PROMPIThfer o garsaknd rhi en g unl aerdeu r @ g c urthii ¢cs e
recommeatd¥ec amor mabekryagpdr avh e PROMPT i s

speci fied.

bl aaMkien diute name including all director
specified by the program user.

name - a file name of a | ocatable dat



AHYM® ( AHYMO- S4) Computer Program
Page b5

D. 2 Second | ine (output file):

D. 3 Thi

namaf inaemeh etrtweut ipsud h f hfei & xei isttosv,esr wit f t t en.
d o asetx it dtel,ilcer e AAtf edaem@HY MO. OBEcommeoded
t h

is |ine.
"PROMPT" - The program asks for the out
bl aadfkei nput file name including all/l di r |

specified by the program user.
rd Iline (simulated punch cards)

namamut putaemewhcih si mul ated punch <cards
exi sts, it i s overwritten. A file named

"PROMPT" - The program asks for the fil¢

D.4 Fourth Line (Hydrograph input/output file)

namamutfpivteemenhilcyhdr ogu tipsnég h f hfel | e exi st s,
is overwritten. A file name of AHYMO. HYI

"PROMPTIHRog r aamm k strhfei | efna@nmiey dr ogmnpph/ out put
file.

" NONH"hper ogwialmctr eahtye r oigm ppth f o liehSeAty E
HYZ ommamsag el jnaemMecdrt Y DROGRARIHBUt f segqput ed.

Not ei:hRHY MOr o gmaayre q wiscefehHey dr ogmaph foueput
tet diryedr ogréapkdent idumagliBsn)t hal ues
above 20 are used extensively.

D.5Fifth Iine (Summary Table output file)
namairina&nmeowhi ehht pustmmary i s sent. I f th
overwritten. A file name of AHYMO. SUM i

"PROMPRTM'uUr iemxge c utthiga o g a a fhotr hfei | e o &t nhee
SUMMARY TABLE.
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D. 6 Sixth I|ine (User Number):
Thi Binee s efravrbuds @ mhod ri ¢ epnrsoegdr saelrisc.ems e s
should include their 24 character code ¢
Tempousasesy of the program for testing an
foll owi ng: AHYMO_Temp_User: 20122010
Tempousaasrnyomod tdetalper ogwialmetx e ¢ mtdee f i ni t el )
without a authorized |icense number .
D. 7 Seventh 1line
Themayeasevelnitinga h@aHYMO_1 Q. Fwi t h t he char
"123456789012371BI6FiBgs0eld2uli@ddet atf rayhfei f t h
Il i ne

Fogenapal i iciasteicoormmte mtaltdd YR _| O. FI L contain the fol
l i nes) :

PROMPT
AHYMO. OUT
AHYMO. PUN
AHYMO. HYD
AHYMO. SUM
[ Your 24

c a
1234567890

haracter user number ]
12345678901234

I Wi ndd&wsoti7aa ndoméndows XP systems, you may drag
AHYMO-i 4 mtdhAeHY MO -pS 4 gwidbrd gAHNYY MPr o ger xaent WMthietnin e

pr ogasakmet rhnea noef hien g u th red sheen t( e re tkiewin ) i o/ pannagmeen d

t hAeHY MPr o gwialdtehien g itlhgadupech Wi ad d h & gper o gwialm

use the AHYMO_ |1 O. FIL to determine the output f
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E. | DENTI FI CATI ON NUMBERS:

E.1 Hydrograph I dentification Numbers and HYD N

Hydrogar aphdenti fied by two numbers, an "I D"
"HYD" number which is used primarily by the
The “1 D” Number

Th'el D'Umbraurdte a whol e number betweemsébly and 9
t hper o gtreatma migld e rhtyidfrylgo @ pihp 0o o gmeammo At .Dna g e
assitgmeddan dk et hydrographs throughout the
hydroigaapihtgamebhumb,e any existing hydrograph
| humbwirtsh | gesaha@f e g uiorceo mpait i on al processin
st oraaglet rti revimlu mbleesk@0Focomput &f if oye,a leintc i s
recommehuascfl hu mbwirtsh | gesah@rfhe mini mi zed. Th
raraplr o bsliednmideu mbeabmw ver wi éltaegientwd v bl luarsger

t hafrues ead j M eemmeu btes peceidf f or HYDROGRAPH input |
AHYMO | A.fFMHEYDROGRARIH Ut f oniderpea ostp e ¢ & Mtdheedr e

i ext ensoefviieu mblea réghe2r@® ,hAeHY MP@r o gmaayne r miwhn & h e

er mes stahgadreHY MO _ | uBsiple ¢t HEWDROGRARHUt folueput
name.

The “HYD” Number

TheHYDImber, which is not used by the progr
omarmal phanusmeegquence assigned to each hydrogr
numbleees BdA®, OWd @ ,h up t o t wo deci mal pl aces

al phanumeric sequenpeec¢itgettiree ampr apmbatre )i
Wheahydr oiggraiphtheedY D'u mh @ | asteidft ddraytdr ogr ap h,
along with the type of hydrograph. The hydr

TYPE "HYD" No.

Reaches 1
Parti al Hydr od
Ar eas 3
5
6
A

© O © ©
O © © ©

Reservoirs
Ar eas
Ar eas

©O© oA, DNO
O ©O© O oo
O © O -

9.99
3.DE (Any al phanumer i

It secommehdkedhanutméiuenbleas s & earlblutt he smal | es
pr ojlelcphsanualewiepsdt ov impe bdedt iofiycdartogdinagpihc a l

|l ocafTheHYD"u misehrom bbde e pesad bald p hy slioccaahtaeso n

uni que hydrograph identification.



AHYM® ( AHYMO- S4) Computer Program - Users Manual

Page

8

EXAMPLEA Drainage Basin "A" has four sub-basin

i s

a partial basin for a total drainage ar ea,
Number Al phanumeric
form of form of

BASI N "HYD" No. "HYD" No.
A 101 A

Al 101.1 A.1l

A2 101. 2 A. 2

A3 101. 3 A. 3

A3 A 101. 31 A. 3. A

A3 B 101. 32 A. 3. B

A4 101. 4 A. 4

E. 2 Al phanumeric HYD Number s.

Al phantdWM&rdmbemp £ 4 har acotmegrysal s avd t hAHY MO
pr ogirfahoeh ar acpeaee csleyl BHEYINOG d e nt i sfe qcuad®m eénh e
foll owing identification sequences must be

ITIT
<< <<
UUO0O0
zzZ

O=
O

Loweabetmaeglss@e s ¢d hg dio=)anab | asnpkancaey ol 1 lo &
equal (=) symbol. Thips@4aekephbhanocmei scfohéaoaed
t er mibnyabtl easinpka B eec atuhtebl Y M@r o gsrtlammb a glaemn py i nt
thegirst 12 characters of an alphanumeric

al phanamanr ghat £eBde.c atulseehar acter sequences " HY
specarealni oghehar atchaerfol | ow, the specified
i dteinfi cation (i .e.: HYD=, HYD =, HYD NO=, F
|l ocations of the input dat a.

EXAMPLEThe following |ines illustrate acceptahb
HYD NO = ABCD
HYD = A.B.C.D
hyd = west.branch
hyd no = Broadway. 3A
Hyd No = NW. MAIN.10. 1
HYyD = 22.1. 3
Hyd = 99t h. Street
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Not er:hHY MOr ogwiadm e v H& D u mbtehrasstnecau ni qu mb e r
ol phansegeu dhwove;v bree,pe autseed of t he same HY
magr emrtcebwleenmt er puedadthady al padgmam resul t

It is good practice to maintain uniqgue |
E. 3 Channel l dentification Number s.
Thiedent infumnkaac bamrmatbwnmr@leD) i s a whole numbe

anglTh@l Dumidear r at i s1lgo abtlevoen f wis € bl el u mi eorr
ahydroghm&pmPDumbanrsspeciwit Bé&STORE RATI NG CURVE
COMPURETI GGRVcEO mmammh@amwes edby COMPUTEAVEL

TI MROUTMECUNG&nRIIEDI MEBNRRA NS mmakharmo.stppl i aati ons
ClI D ssholbbd eéfTcheal a€sD of 2 through 6 have gen
| egwatyer wh emuwl, tci hpa rereecltw eoangsp It ia® id nogh eerr mault e
command. This is no |l onger the recommended

TI ME | NCREMENT:

ThAEAHYMPr ogusaama X i mdd @O i thetsamhedr ogf B@ghmeacr ement
i 6 osomadhlg,r ogr aph may require more than 4000 poi
exceddi@bdygostt obryeldheH Y MPr o ga raadnl,eobsyt they d r ogo mapiht at i on.
| f hd sct hveo | whehey dr ogirdadbtia c cubeap enadr mMee snéeé e ded,
t htei macr emheatdj ub tBe-dh.s u 0o atmsmeae ment of O0.01 or O.
generally wused; for 24-hour storms a time incr

m
0

I't is normally necessé&aby)tonbkpewhéy madenmefiyhano
t hfe COMPUMRED RAI NF Alblmmaondh, eurs it h§ T ORREY b RECAL L
HY O o mmaAnta t. haeprp | i ct ahDeifsohnosh, &s agetq utadl . tOo stehDeTf r @ e
i nphwtdr og r Beexh srtaiindgi a it Ir iT e $oeDo. H0ADrTwi ¢ il mpil ni @ uytl e
revisions if it is necessary to use an alterna
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ThAHYMOprogram has 31 commands t hat
ol |

summari zed as f OWS :
Program Control Commands:
*( COMMENT) START
FI NI SH LOCATI ON

Hydrograph Computation Commands:

COMPUTE HYD
COMPUTE ALB HYD RAI NFALL

LAND FACTORS COMPUTE LT TP

Hydrograph Manipul ation Commands:

ADD HYD DI VI DE HYD
MODI FY TI1 ME

Hydrograph Save and Restore Commands:

STORE HYD PUNCH HYD
SAVE HYD RECALL HYD
Channel, Pi pe and Reservoir Routi

ar

COMPUTE NM HYD

ng

e

Manual

used

COMPUTE RATI NG CWBRWHRE RATI NG CURVE

COMPUTE TRAVEL TISMEORE TRAVEL
ROUTE ROUTE MCUNGE
ROUTE RESERVOI R

Hydrograph Output Commands:
PRI NT HYD PLOT HYD

Speci al Commands:

TI

COMPUTE K AND TP ERROR ANALYSI S
SEDI MENT BULK SEDI MENT TRANS

SED WASH LOAD (SEDI MENT YI ELD)

ME

Theol | cwibmgcontsgpserci f oxehteboomd functions

command use.

and

t

Commano

e X
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G. 1 COMMENTS

Whetnhfe csar amltidnre*t' Qe innceadcommdmtab | exws!| amatdi ons
descritpdea os ewitteldien pduatCao.mmelnitnceascont ai n numeri cal
nonnumeharcatot nermesmut st N s ebrett emdecenmmaanndooith hnei d d f e
commaAdesmmmay | Is @ d dteodhSeu mmd a pblyel a ¢ ihcehga r d ¢t r s
"*s" jin the first two columns of a | ine.

EXAMPLES:

* This |Iine of text go
*S This | ine of text go
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START

G. 2 START

Except for comment s, the START command i s the

The

START command is followed by the foll owing

DATA ELEMENT DESCRIPTI ON

PUNCEGODE

TI ME = the time (in hours) when the rain
= ac o @l esre n iurt gpasti mu lp a neatf d(lreor mal |y

AHYMO. PUNPpRUNCHCODE=1, output is

punch card fil e; i f PUNCH CODE=0

UH

MC

PRI

= Aunhydrogotemespewuntaydr ograph crit
Not used by the current program Vv

CODE

Acodepecihfey for mMusaki ngufmo@unogeg

i h (RROUTNEQUNGE command. I f MC CODE
t hRronfc@er mu If aMu sokni n g u m-o @ twihgetnh e
computtaitmsed & (i) specified with t he
c o mma 8 d OChloSuoresma lalnedhdeu md dPeo ntchee n

Fr efaodr mu Iwa th idicsrmasth et nhDeTi k a rtghe@rn 0 1 5
houlrfCCODEg it WPeo nfcoer muWwinl & ® e of .
MCCODEtBRBeumbdeor mu( BohbEBENRead)

wi || be used. Recommended val u

MT NES = acoteont tpalogouvatrmnsdu mmau yfpart s o me
pri nTfthefrssncitsiootnor maé ¢ e M8 Wi ndows
b aswodpdceessors and text editors. 7
is PRINT LINES = 0.

ThduanodkRontédn Fread formul ation was ger
AHYMO pYDgrmradmheugthermulcaulealpecwittie

ROUTNEC U N GcEo mmad . When MC CODE=2 the dual
(Pont€&nebatbpwas in AHYMO-97 will be rest.
t i me ebpusthfi snciteminr ecommended for compar.i ¢
most appilitiseatoimmema@te da DT small er than O
and that MC CODE=0 or 1 be specified.
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Fosri mul mhiarocnlse dreizail e v @ h hsst ,a v tnammo d it ity mehsoavi h e
program output to reflect actual times of runo

Theapathielsictiyhthp ér a girsaoptbr ma ¢ ¢ gvé MBWi n d b avsveadr d

pr oc easnddeexdi tThH&FT ARTO mma ake s edont Heolr onfaliseu mmar vy
tabbli@recarlmy AHYMO. SUM) by including a non-zero
c omma rad a |lbued Wle@ ma0i0Ospecf dihReRil NT NdEa € ae njefrotl | owi ng
t hRUNCEGIODE I e metniti)s value is wused to specify th
summbalitposstistpleepr f Mo wiesr 1 i @&ilsn amhdor | zhmatralct er s
peirnbhw npptri acvbechal & otl d roshAeRMIgNT NeH e mlemitd o b &
specitfhgee a gvnaalfuoerhfAeSCt¢ har adpar t wird ¢ q uTihraes.l ows p u't
fitberi nthé8a@ol dmom Matéd T har peitrewolEo ptr i nRoeelrlsowi ng

t hPeR1 NT NeH e ni2@ ¢ ¢ ivmad laries € 6 p e ¢ ihcleoyn € o daetshbee gi nni ng
ohf i 4eziecivmmalames ¢ pecdhfgnding control codes.
neefleod i noett ireed maiproisn g h onésde cwif Giead LEesntodks

are used to specify sumaaa B oddtatdipes omga iatmp u th gf i It d
Yowrr i maewsdaloabdtagpiph iccoantcloed Els®u mmatrggbl e f or mat (
LI NaEnadontodial camé dtosrohee glay p e ciahgigawa Ivaeet, we e n

- &an-dgd ,arhPeR1 NT NeH e miemfta ncetliiomitreed €& ur s hpepirf nt er

contr ol codes. Many printers can emulate, or U
Consywlptr i maew ®li oditd nieapp!l ifooagbdeEher i mtvearidadl e
specified in the following tabl e:

Printer Control Avail able With START

PRI NT Ma x . L i hheasr . Pleirnes Per
LINPSinter TyPer Paglench ( hlonrcihz .()vert . )
-1 HP LaserJe@3 11| 16. 66 6. 6

-2 | BM Proprimnéer 17 6

-3 I BM Propriniler 17 8

-4 Epson LX 56 17 6

-5 Epson LX 77 17 8

-6 HP LaserJel64 or 1%5. 66 8
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EXAMPLES:

* No PUNCH FI LE, UH, MC Code, or Printer Contr

* Recommended for most applications

START TI ME=0.0

* Alternatives to specify the default values a

START

*oor

START 0 O O O O

*oor

START TI ME=0.0 PUNCH=0.0 UH=0 MC CODE=0 PRI NT

* Specify Lines per Page on AHYMO. SUM

START TI ME=0.0 HR PUNCH=0 UH=0 MC CO

PRI NT LI NES=63
* Set Lines per Page & Control Codes for HP La
START TI ME=0. 0 HR PUNCH=0 UH=0 MC CO
PRI NT LI NES=63

CONTROL CODES AT START=27 40 115
46 54 54 72 0 0 O O O O O O O 0 O
CONTROL CODES AT END= 27 40 115
72 00 00 OO O O O O O O O O O o0 o

* Specify compressed mode with a HP LaserJdet 4

START TI ME=0.0 HR PUNCH CODE=0 PRI NT
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G. 3 FI NI SH

ThEl NlcOHnmats deacsammama ngutlites.oftol | mywendu me diad al.
ThEI NlcSoHhnmanada| be ns eartngyd ii mithien pffu tl teremi nat e progr
execution at that point.

EXAMPLE:

FI NI SH
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G. 4 LOCATI ON

TheOCATIcONMmamds ¢ dd d e ntthisfiw® hehydr ol ogic anal ysi
LOCATIcOONmmanmod malils t he next command foll owing
LOCATIcONnmamd or mas & 9 hAeHY MPr ogtreaadte f aal fu@rd e ms
su@amunhydr ogys aiphhfsi,l d mdha il rbfnadi st ri buti ons. The m
conidoin specified by the LOCATION command are 1
COMPUTE NM HYD command and the IpapNBP EACTORSdc A
rai rdfiasltlr s patb@inyePELo2i h hRRAIT NF AlolmmaSede hlLeAND
FACTORS and RAI NFALL commands for the values t

The LOCATION command is followed by the foll ow

DATA ELEMENT DESCRIPTI ON

NAME = The name of the project site

Thkeocaddmmasmdk ci hleocecsaft dtrdiveat e rasnfelesd a bd p shieas|
wat erpalreadifedcsreeansof t hese areas. The LOCATI ON
foll owi ng names:

AHWMOOLDAHYMO18HMYMOOANL,BUQUERGWMAFCARI ZONA,
ARTESBRARNALIQAUNTXARL SBaADOVI S, COLORADO, EL
ESCAAKC FARMI NGTON, FLAGSTAFF, GALLUP, LOS (
PHOENI X, RI O RANCHO, ROSWELL, SANDOVAL COUN
TUCSON.

The program wil | use default papeaméiedsorf
| oc antaimnenorte c o ghhlgCWATIcOMMasdr mall digmmde di at el vy
aft BSeT ARTO mmamoho ®f Heo c ait d emtsihderi cegivialdee f au |l t

par amee saes no speci al program parameters he
| ocations have exceptions to the default p.

SANTRE- Speciinaftirati on values (initial abstr
devel oped for the Santa Fe area will be us:

AHYMOL DAHYO9 7, SSCAFCA, or RI' O RANCHO - W
TYPEd&i2str iabsep ¢ @omd i n the RAI NFALL command,
based on the equatbDPdhisOAAM [2sieh ¢Ad éddn.OBle e qu e
same equation used in the AHYMO-97 program
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AHYMOl1l- 94 eMus ki ngum- Cunge procedure from t he
uswdt ROUTMECUNGEO mmalrhds.k oo hhi® s ehakceompari sons
with an earlier analysi s.

Foalolt Herc atWhoetn$iTeY PEaATY PEdi2s t r iabrsep e winfish e d
RAI NFADbImmatnhdea i wét ali Iblua domichheeq u a i NORAA Lt |1ads
for convective storm areas in Arizona and |

Onetf hemsaaaneisob & d c | iutdhted ¢ actoinomaNladnemalpé napot awer
cabetiTherammsdte or repge Bigmegiionol uamintshr ough 40 of t
f i eAlndp.t mearmehiadnt evi d dentbyi ede AHYMO program as
knovamidhdee f mal fudie Me x iwd b &t s d dL OCA T IcONnma 8 duts e d
in the input data fil e, the default val ues for

EXAMPLES:

LOCATI ON Santa Fe
LOCATI ON SSCAFCA
LOCATI ON AMAFCA

LOCATI ON NEW MEXI CO
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G. 5 COMPUTE HYD

ThEeOMPUHE D o mmarmodnp at edofhydrograph for a basin
properties and a mass rainfall distribution.

The COMPUTE HYD command is followed by the fol

DATA ELEMENT DESCRIPTI ON

I D NUMBER = I nternal storage |l ocation (1 to 9

HYD NUMBER-= Hydrograph identification number.

DT = I ncremembalrs) . [tfhper e pTvi & O. O,
used.

DA = Drainage area in square mil es.

CN = NRCS Curve Number (CN)

K = Recescwinsftaarnhy dr ogo ap bt (altnihaurt .
aneganuiumaear stehleY MQ 3e-gsme n't gamma) u
hydr ogrnappht. - 999 or K = 0.0 to

di mensionless unit hydrograph.)

tp or tc = Ti me t(otip)oalkisngppautnegati ve number
t htei nepeak value), or time of C Ol
(i ngpapto s intuinvbeet o specify the ti me
Thei mdc oncenmu sotnilbgems evd tt R C S
di nseinonl ess uni t hydrograph (K=0.
infiltrati oumsa lprpewti ocoauss | Qy. OGc othp ut e c
the COMPUTE LT TP command.

MASS RAI NFALL Thmagsai mdfi altlIr {i mwthieosn . The rainfal
c acno narmd i mbBMOPo i Nt ReAl NFAbmmand
is used, input a valwue of *-1".

Specifying the Unit Hydrograph

At hse g ngeannima n cutnhotd r oA RHPYMQ nhtdr ogramegdgi gnat ed
by specifying K and tp (time to peak) values.
e st atbhHséh adptehuenth y dr o fa atdfhu Pt nt eamed anud mkePosi ti ve

numbei stelteHYM@r agnr t o use a time to peak comput
devel oped for eastern Tex daer saghud h(wseesetgpage abl gf
Agricultural Research Service HYMO Users Manua



AHYM® ( AHYMO- S4) Computer Program
Page 19
COMPUTE HYD

| f K = -999 or K = 0, t he NRCS di mensionl e
hydr ogmdhpghe cwif ti kal mBoncen(tpasiiadinvipy ,ogwialdr i fy
t htaliencr eme mbatélsa 8 .p3e3r od rttei m& on c e n(t triaiftitisoth h e

progwidlm mpoe aar adsiyriadgtHi enefegprhhey dr ogo mp ittahteiecsn,or e

S S

t her i gtiinmd apcommand outoput. This computation
concendeatad ribofnhCeCAMP UL BT R o mma rfdtei mpeéd khegaa i ve)
is used, the original incremental time wil/| be

Specifying Time to Peak (tp) Values

| f hteh seq@ ngeanmiiiha n cutniiotrd r o @ A BHPYMMO)g s d dit,ei mp e ankl s t
bepecal omeg hKev allubeM RC&i me ns u olnyl cerscsigs agdt,el tme
peakr,amspechb¥neéedirhaeppgr opa lif adrheep nega i airegnt er i ng
K=0.00Fr 9A9. meoncent cahe pach ywp ecedivtail WwekehCcOMPUT E
LTTR ommamsd ¢ 0 o mptuhtee mp e aak p0 .aOnKI=0 .sOh oln & d p wnth e
COMPUHELR o mmatnhdvjsd il rtehéeHY M@r o gtr castrehper e v i coounspluyt e d
ti mpeadakitei mpeakbe ompdtre@dceomput end oncenwirtah e on
foll owing equation from the NRCS procedur e:

t= 0.6 * (time of concentration) + 0.5 * (
Not eMhetenhfCCOMPUOTHEHR ommassewdt CeOMPUME¥D o mmand,
t NeRCASi me n s i mhnyl dersosg h alpdwnpec( K0 .@e@K=- 999) .
Speci fying Rainfall

TheOMPUHRER ommah d foems u mulraaiidifealt rti hbapeomhdihed

curoesnstte quent hydrograph computations. The inc
contain up to 4000 data points. I f a value of
previionysadtiydf alt i bsutt d eamptutheg d r o § dvaaplod e 28nt er e d
f otrhrmea srsa i rdfi ssltlir it hpet e védhigsiscbut i on is wused and the
generated by t heaedpdteddipheyachr cepaglammdnstr € h oid iy dme mor y
at hheD ocaspeonfi ed. I f the incremental time (DT)

rai rdfisltlr i bodn toeawrDeld=0s.h0o b kech t d reepde aisteft hper ewsi
i ncr eme momd atppl i ¢ aneaisosmisshabb gecwif it BReAl NFALL
command.

Speci fying Soil Infiltration

ANNRCIISu nod fmvuemil Crd )abnel s € d o mptulseiidf i | Asaatlit®em.nati ve
to the NRCS Curve Number met hod, initial abstr
Thimet hsdenbiphi etdhiemicgthbisatlr(alcdtpudo n fi onrf m 1 (tl rNaF)li 0 & s

as hnhemuwumberes. The two numbers are entered into

the single CN value.
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Computer

Program

User s

Manual

I €t hienf i IrtataaNFatssand0vchedhour , the infiltration
uni froaftmeom O to 3 hour s, a uni for ol apf Blleeoculrisn,i ng
bypeciappbnvailfwaehienf i | Thianiiadsatl r (alcAdnopnen e gat i ve

valTuhepsocédoneiws tt dientp e ravriieoufsi |dtersactrihdfdodnp ar i son

ofa Gaged Urban Watershed and Computer Modeling
Heggk®9iln nspi Camied hite a d waPtpecrese,di ngs of the Fi ff
Conference of the Associ at iDem voefr ,S tCeotl eo r Faldoog d ppl

NOTEAs epacda@ammaisdc | iutdhpad o gtreelmionwota | tueensa s s

rai nfadbdlegeneamd £sai nfadlléosre veroanmby used
rainfal]l di stribution types. The comman

EXAMPLES:

*CURVE NUMBER and HYMO (3 segment gamma) UNIT

COMPUTE HYD | D=3 HYD=121 DT=0.05 HR DA=0.1
CN=68 K=-0.08 TP=-0.16 HR MASSR

* CURVE NUMBER and NRCS DI MENSI ONLESS UNI T HYD

COMPUTE HYD | D=4 HYD=XYZ DT=0.00 DA=0.25 S
CN=95 K=-999 TP=-0.25 HR MASSR

* CURVE NUMBER and NRCS DI MENSI ONLESS UNI T HYD

COMPUTE HYD | D=4 HYD=XYZ DT=0.00 DA=0.25 S
CN=95 K=-999 TC=0.40 HR MASSRA

* CURVE NUMBER and NRCS DI MENSI ONLESS UNIT HYDR

* Speci fied by the COMPUTE LT TP Command

COMPUTE HYD | D=5 HYD=BASI N. 1 DT=0.00 DA=0.
CN=85 K=0.0 TC=0.0 HR MASSRAI N

*I A/ UNI FORM I NF AND HYMO UNIT HYDROGRAPH

COMPUTE HYD | D=3 HYD NO=ABC. 2 DT=0.05 HR
DA=0.15 SQ MI Il A=-0.50 | NF=-0. 8
K=-0.08 TP=-0.16 HR
MASS RAI NFALL = 0 0.1 0.2 0.4 O0.38
1.6 2.4 3.0 3.2 3.4 3.5

*I A/'1 NF FOR | MPERVI OUS AREAS WITH 0.0 I NFILT.

*

COMPUTE HYD | D=4 HYD NO=153 DT=0.00 DA=0. 2
|l A=-0.10 | NF=0.04 K=-0.125 TP=
MASS RAI NFALL= -1

Not rrheOMPURER ommamsod mmounsieéys o mpautbea s i n
NRCSurwembeCNandhMRC&i mensuanbnl eagyddr ogr aph.
appl iccuarbvbembmalgsé o uinbdr bldywd r oflcBropgWalt er 6h 2 86,
USDR0Cdns erSartvlieweh,iRied ablecbE &b 2 € B A r 2u R2Wih e n

hydrograpt
T &
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awat erhatsedé mald vieyrmassoadnd itthiagmavien g o€iumn g e
numbehfe, | stvah §mé ANeRCNea t i Bmail n damnid bh®eockt,i o n
4Hy dr oslhooduye dns i t€licieoshnp as h stotsalime t bwvdi ght ed- Q
i pr ef ewhasdnmhalali nd radslagitdh eerrewaoomo rwe deil yf@NM i ng
i mwat er s(hReepfa: §le0 . Tdi)mp | eaneenitge d- Q procedure v
COMPUTE HYD command, the following steps sh
Comptulrew nvod If i me c h\éfisierashi b - Is &g inmeintth
a separate curve number (CNi) wusing:

Vi = [P + 224/ (P00 B E@Ni(BOP (/g.aANi ) 1]
where P = total rainfall in inche
Compute the total area runoff wvol ume
vVt = ([vi * Ai) 1 [/ (g. 2)
where Ai = individual segment are
Compute the weighted-Q curve number
CN = 100 / [ 1 #+V(1+260¥5P*(*gP.M3t)) {(V

PaEtSectti bh3) of the Oevegl oPmeédiasnsyaér que
Chapr 22. 2, ptEeB8Bphoagdadistiinofnoarlmautsied n
NRCSurnwuembap sr o p otirretdl & u g uaerregaulceo ¢ a tvi b h's
similar hydrologic conditions.
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COMPUTE NM HYD

Computer

G. 6 COMPUTE NM HYD

Program

User s

Manual

ThEeOMPUNEHYR ommawtdi It ooenggactoanbisnubdd hgdir nws iampd

i nigabsatlract iiod/i u,nirdaddi msneparate infiltration fa
per vdamdngp er o rotwidohses b - brehd ismhlyidtr o prr oaxghe'deser i bed
in “A Comparison of A Gaged Urban Watershed at

Anderaqn@nbBeggenN9ilh nspi ICatmied hHee avat eRrso c e edtihneg s
FiftARAemChInf eoehlesesoc DBt &0 o o d\pa naa gdeernsvCeorl ,or ad o,
pplL,O07-112h¢ computadtli otshl ibr isetkoisatir a cstiei poapreartvei o u s

and i mpervious hydrographs iaflpletrhfeo r“nsepdl ibty hyhder o
Theommaunsdd o drand eattrgepetsadpr r es pandf ol | owi ng | an
classifi&atimatsur al , B = irrigated | awns, C = ¢
|l and treatment types are further defined by th
Table &@efinitions of Land Treatment Types
Land
Treat ment Land Condition
A Soi l uncompacted by human activity |with O
(Naturwégds and shrubs in typical densi tilfes witth
groundcover and infiltration capacifty. Crc
B Il rrigated | awns, parks and golf coulrses wi
(lrri gw¢eds and shrubs, and soil uncompac|ted by
Lawns|)10 percent and |l ess than 20 percentj.
C Soil compacted by human activity. Mi ni mal
( Comp ajcttread | s. Most vacant | ots. Gravel orff rock c
Eart h) awns and parks with sl opes greaterf|f than 1
shrubs, and soil uncompacted by human act.i
Native grass, weed and shrub areas |[with cl
very | ow permeability as classifiedf by NRC
D | mpervious areas, pavement and rooffs.
(I mperpVi ous)
Most watersheds contain a mix of |l and tregdgtments.
respective subareas.
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Not docjadr i sdragctrneqwsi re modi fication of t he
appropamaproperties. I n some watersheds,

have mul ti gl e d&dgiedhgyindrtoilcongsi ¢ anal ysi s Th
f aocrts may be specified using the LAND F
FACTOR®SmMmMd otdhdee f auhiti al abstraction and
values used by the AHYMO progr am.
The following data el ements are input into the
DATA ELEMENT DESCRI PTI ON
I D NUMBER = Il nternal storage | ocation (1 to 9
HYD NUMBER= Hydrograph identification number

DRAI NAGE AREAThe total sub-basin area (in squa

AREA OF LAND
TREATMENT A, B, C

ANID = Asaper c eonttaaf{glelh 0O a)ar a{ D@ )o,asam@ar e a
in square miles or acres (four va
ty = Ti me e & ktrheen tsiurbe- & ® wih §icehq u a@l/ 3

t.( | ngpante g adt p oseintuimbee rl. P5p0u.tOo sae
pr evicousluya éfded MCeOMPUIL H R o mmand .

MASRAI NFAL+t At albblte mulragiiwiebdiuiesc he BRRAI NFALL
command was previously used, inpu

Not @ f CcOMPUITH R o mmassdeédomptutee mpe &k ,
input 6.0 with the COMPUTE NM HYD co
EXAMPLES:

* HYDROGRAPH
COMPUTE NM HY

—

o»gM ~NIM
2

= xmQ-
A~ I

TON
I w.

nogn<g
N U
or» C
|
RO<0O
© O
IrITo=z
oI
H
Swor
(&)
_|
—m>»m
m -
or<Z
= m
PR Z
o -
\‘
o -
av) <
mwT
0.0 M

O wonNOo

-
I T
<
o> 0O =A@
—
>> > 01N>
NyZ nws Z
m

o<

cQO

— 0

mo

(0]

ZD
nwo 4 Z
N

>
nngoO Twvmogoo
O O
> =
W
O)>_| X
I »xd >T X
D mm
Ox>» zZzx21>
o=
=P
o
Py
m
_>

wN I

PDNNT

wh cC
I

. -<_|

0O o=

o

N

w >

> .

0

pyj U)>

>>O

-0

zZ



AHYM® ( AHYMO- S4) Computer Program - Users Manual
Page 214
COMPUTE NM HYD

* HYDROGRAPH COMPUTATI ON WITH Tp SPECIFI ED BY

* COMPUTE LT TP COMMAND

COMPUTE NM HYDD=3 HYD NO=BAS. 12. A AREA=1.75 S
Per A=15 Per B=0 Per C=45 Per D
TP=0.0 HR MASS RAI N=-1

l amagsai hfadlsle e n peunttaB Tv a lause e g art u mbéeor |, | loywbanda s s

rai guahitTihBiTelsogédebamhf{th@&mbadurhRAI NFAblmmand

should normally be used to input a mass rainfa

EXAMPLE:

COMPUTE NM HYDD=2 HYD NO=101. A2 DA=0.06 SQ M
PER A=6. 3 PER B=38.1 PER C=6. 3
PER D=49. 3 TP=-0.151111 HR
DT=-0.25 HR
MASS RAI NFALL=0.00 0.15 0.28 0
0. 45 0.49 0.51 0.55 0.58 0. 6
0.75 0.80 0.81 0. 82

Not €@:nlt yineu mbietr eu me rdiachaala aree & ¢ hper ogr a m. Numer i

data can be continued on the next l i ne |
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G. 7 COMPUTE ALB HYD

THEOMUTE ALB HYD command is similar to the C(
included only to provide compatibility with ea
hav &€CcOMPUNEHY R o mmairh@OMPUAEB Y2 o mma h ¢ mdbtte s e d

for new projects.

The following is input into the COMPUTE ALB HY

DATA ELEMENT DESCRIPTI ON

I D NUMBER = Il nternal storage | ocation (1 to 9
HYD NUMBER= Hydrograph identification number
DRAI NAGE AREAThe total sub-basin area (square

AREA OF LAND
TREATMENT H As a percentage (0 to 100) only

AREA OF LAND
TREATMENT A As a percentage (0 to 100) only

ty = Ti mep e dloernts wbe- f & ®iulmnspusip o s iotri v e
negative number .

MASRAI NFAL+t At albblte mulragiiwiebdiuiesc he BRRAI NFALL
command was previously used, inpu

The COMPUTE ALB HYD commanehhahlldeayastBr@snddamaels t ha
TreatChaemgiuuadlO-per ¢ ¢ mta Dhpeenrte ¢ mta Ame €€l 0-O-A)T he
COMPUREBIYDc o mmarcd ucad I ly@OMPU NBMHYD command and t

COMPUTE NM HYD command wi l I appear on the summ

EXAMPLE:

COMPUTE ALB HYD=2 HYD NO=101.0 DA= 060 SQ N
PER D=49. 3 PER A=25.35
TP=-0.151111 hr MASS RAI N=-1
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G. 8 RAI NFALL

Computer Program - Users Manual

ThRAI NFAbmhmasdéedompamas ai hbhéledknowai df at ki buti o
or to input

The RAI NFALL

DATA ELEMENT

RAI NFAXPE

QUARTER HOUR

RAI NFALL

ONE HOUR
RAI NFALL

SI X HOUR
RAI NFALL

DAI LY
RAI NFALL

DT

mass rainfall table from gaged r
command is followed by the follow

DESCRI PTI ON

An nt egmb earncef hler ai df ak r ialvati il arbd e
with the AHYMO program, or a 0 toc
SetehTea bd firR a ian fl Distributions for a

rianf al | types. I f this wvalue is
pri mottihnegi Wi alt Ir i &lol éhdethY MPr ogr am
out put wi ll be suppressed.

Pbs= 15-minute rainfaldl

(Us eanlIfyorypBedi st r ilbsu@ .i fonal lot her
di stributions.)

Psp= 60-minute rainfaldl

P;go= 360-minute rainfall

Piaadc 24-hour rainfall

I ncremembaurign)put as O0.DOTwibhde pr e
useAMDTvaliueor mapkeyg wf itdhd RAI NFALL
commamDTH. @1s malilseerc o mmeé maceéd ev e
channel routing precision.

Not élthfeol | DWian gureee c o mmieano @ pl i cafioona: 24 -
houmi nfsaTEO0. Bda,nfdea6 - hoar nufsalTFO0. 01

o10.
excé¢heed 4000-point program | imits and

OhOr5. These valpresvhiwdd b g chapmnkosta | | vy

routing computations.



AHYM® ( AHYMO- S4) Computer Program
Page 27
RAI NFALL

The rainfall distribution types are described

RAI NFALL

TABLE OF RAI NFALL DI STRI BUTI ONS

0

1

TYPE DESCRI PTI ON

l nput mass rainfall table (with f

A 6hour di stribution t hat uses t
dstribution depending on the name
c o mmaWwihdeAHY MOSSBCAFCAIRI BANCHX e
specitthfe¢ePE=dli2st r { baée BNDOA ALt |2a)ss

us ddtrhper o gdreafna ndlétlolt h erc att iTexPE =2 0
distribution (based on NOAA Atl as

24-hour di stribution t hat Uus e s
i strdbpehnodihhngansepeci hikd LOCATI ON
o mmawWwhde AH¥O9 S,SCAFGMR,I BANCHO e
peciTYPEdDLDANGAAL 129 8 s &dtrhper ogr am
efault and at all ot her Abftasion
4) is used.

RO ovwoa)>

6- heMRIiI str bbhaedHMR- 9350a& aStorm with p
intea®i BpufSAepperCdiothe equations used
AHYMO program with this rainfall dis

24 - hPOM® i $Pturtii on based on an HMR-55a G
USBBr bldyndr oMaormguva Iple @alnt enasti tly5. 5 hour s.
ApperCdiowhequ atuisddmjtshfeHY MPr o gwiatmih i s
rainfall distribution.)

24 - MNRCBY PIEIdiast r fi dNnetMiexnwd @gbak i ntensi
a6 .hOouThea"nhdisst rm®mdeiftebnhsea b & boen e -
houwmi nfboehPed - hroauirn f( a l. leg, e q uSaél th e ®d nt
Piasfor a Type |IThe&Opadalktli-bmitn wtne )i nt
i hhpee 46 - mipreufierd macr esseanlitiisé@®ni nut es;
this gives a uniform intensity for t
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RAI NFALL

6

10

11

TYPE DESCRI PTI ON

6-hour distribution based on a power

(PbPo 1 (g.4)
where B Bolg)Bhfl160P2172) ]

asisédd heAl buggadMastDeai Bag L o9&l ple ak
i nt enG.idAdulsfeocro mpawi B8l hssttiundgh b g d
not for new projects.

Not éerth'eAl bugWMastpeeai Sagey AMDS, 1981) 1
the following equation: (R(®B) = C
WherR€itgc c u mulaad tn@idslolt al nfeall dpsed

ti mpouarmrsAanBarempi coeé&dfF Forent s.
a 6- horuai nt @ &AIMDSu -de A=0. 85 and
B=0. 0 9TOwbtlasii mf LU a cwtiiRoOAH NF AL L
type 6, use the foll owing:
Pso= Q * A (Use the absolute
Pigo= Q * (A +%- (1% 1Q

Di stri buti phaadhdegh cmeerdn bdyloB5- mi nut e t i
per aad @ dit h@i toyAl buquEBEaMart hDweasitnage
ManagePheant. Use for compari aomotwi t h e
for new projects.

24- hWRCIJ yopleldi st r ibbausteitb heNRCS Nati ona!
Enginédlandbfe&td{ dndr avli @pdpya )k t eanis2i .t Oy
houThlids stri bogteinorena g b | ytcoahber 8 dut hwe st
where NOAA Atlas 2 rainfall wvalues a

24 - hdoiusruti on based on the NOAA Atl as
pedknteadiMoyuTkids stri bppl owddathl euse of
NRCGurNembeChNEprpAppercliidxheequatus égs

the AHYMO program with this rainfaldl

6-hoiust ri dsoetdhle® A At |26 eNre Me x iwad @ B a k
imensity at 0.4 hours. Use for compa
not for new projects.

24-hour distribution based on the NC
peakt emG.hdoyWse cfoomp awi B8R h ssttiundgn & §
and not for new projects.
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A6 - hoiust r b & soedd DAMA Lt 128 sNre Me xi co wi t h
apea&t 1. 40 hour s. (Thi s was di s
AHYMO 97.)

A2 4 - dd wsrt r b dsoeMiCoAnAt 12EBEdNre Me x i co wi t h
a pea&ktl. 4h0our(sT.hwa sdi s tiroifbYuP Ea 2
AHYMO_97.)

A6 - hodiust r b & soemd AAt 128 sNre Me x iwd d h

a peak at 1.40 hours and 5-minut
di strubéebseaoneeg u atais dhfe¥ PE dlitsitbut i on,
excepanby mi nmt eemahtaarke comput ed.
I nt er galsa@tdioopiurtteer mad wbk & dDeTi s

not equal to 5 minutes.

A2 4 - hdd wrt r b dsoedlC0AnAt 1I2BEdNre Mexi co wi t h
apeakKl. Ah@urasnd 5- minute incrementa
di strubabscaormegquatasosnshe TYPE=13 di
excepanby mi niuner ement al values are
i nt er galsatdioonpiurtteer mad ke & eDeli s

not equal to 5 minutes.

A6 - hdiust rih &dsoedlDANAL Ilafsccronvecti ve st
ar e Ag i zaonila Me x iTchaki st rihdepeatinid
houwist,hpee Ak hpueci pil tatweidoce@md2 0

mi nut es. The di stribution uses 1
pr eci pietqaitdildd 8,23, 93, 63, 33,02, 72,42,11,81,5 ,
129631245,7, 8, 10, 11, 13, 14, 16
2 62,82,93,13,23,43,53,73,84,04, 14, 34, 44,64, 74,95, 05, 15, 2

to 72.

A24-hawrt ropbubased on NOAA Atl as 1/
ar e Ag i zaonhla Me x iTchati st rhdepeatnid
houwist, hpeedk hpueci pil tak®idoce@mld2 0

mi nuffTés.its i buti on uses t he follo
pr eci pietqaitdildd; 8,:23, 93, 63, 33,02, 72,42,11,81,5 ,
12963124578101,11,31,41,6,17, 19, 20, 22
2 62,82,93,13,23,43,53,73,84,04, 14, 34, 44,64, 74,95, 05, 15, 2

to 288.

Reserved for a future distributi o
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19
20
21

Reserved for a future distributio

A6 - hdiust r b & soedMdDANAL Ilafsccronvecti ve st
ar e asg i zaonhlea Me x iTchaki st rhéepeatnis
houamidsi mt baTleY PE=dl&t ri buti on. The
sequebasetl hseequéendedcawi th Tabl e A.
A Atlas 14. Théeé odi dwimnipwthileon u
ci pietqaut8i®g 83,12, 72,42,11,91, 81, 71,51, 31,1

3,1, 2, 4, 6, 8, 10, 12, 14, 11
,33,43,63,73,84,04,14,24,34,44,54, 64, 74,84, 95, 05, 15, 2

72

A
e
P

~WOoT =Z
ONNTO

A2 4 - rda wrt rb osod dNAA At |l as 1
ar e s i zaonMla Me x iTchaki st rh &eper
houarmid similar to the TYPE
sequebasemtihesequence 1in
OAAt Il as 14. The di st

r I pietqautd@ig 83,12, 72, 42,11, 91, 81, 71, 51,
/75,3, 1, 2, 4, 6, 8, 1 1
23,33,43,63,73,84,04,14,24,34, 44,54, 64, 74, 84,95, 05, 15,
o 288.

Not eRiai ntfyapb@ds9arcommouség with an NRCS Curve N
wherrydr oqarepmpsus e d@GOMPURED o mmamhé:- hour
TYPEL1DR2Ogn2AdhoTWYPR1D2TT ai dfi &ltlr iaboedti ons
recommended for use with NRCS Curve Numl

Thieol | & wishhgo wisree q uii m pwtl Ueshreai mfi &lt Ir i Ibfuntp woth sn ot
r equfioageidvdeins t r i In g @ loyoet mairmaeap | evaod e a mplaé 4
t hreai hnfyaleabn® bt abwmeec ot hReMIgNT ES Td.al AaT felreai nfy p el
i n@wh e g ant u nvbeehpe; | otfimys &1 h A @l Bé up proetsBaidy MO

program

output .
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Required input values for AHYMO Rai nf ¢
Rainf Al 40ne Si x Dai|lRjai nf &/ B One Si x Daill vy
TypeHourHourHourRaifnType HourHourHourRaijn

1 N R R N 11 N R R R
2 N R R R 12 N R R N
3 O R R N 13 N R R R
4 N R R R 14 N R R N
5 N R N R 15 N R R R
6 N R R N 16 N R R N
7 N N R N 17 N R R R
8 N N N R 20 N R R N
9 N R R R 21 N R R R
10 N R R N
Legend N Not required or used - inpufft as 0.
R Required
O Optional - input as 0.0 or Jactual
I RAI NFAYPBt henpdtgeuahboeni amalipt ilofnlgebahbar
rainfyalis (iPhnpugts iass sC.tO,t ot 6e8 Fpercegpt of the one
EXAMPLES:
RAI NFALL TYPE=1 RAI'N QUARTER=0.0
RAI' N ONE=1.87 |IN RAI'N SI X=2.20 |
RAI'N DAY=2.60 1IN DT=0.01 HRS
RAI NFALL TYPE=3 RAI'N QUARTER=7.58 | N
RAI' N ONE=11.38 1IN RAI'N SI X=15. 84
RAI' N DAY=0.0 DT=0.01 HRS
RAI NFALL TYPE=5 RAI'N QUARTER=0.00 I N
RAI'N ONE=1.95 I N RAI'N SI X=0.0 I N
RAI'N DAY=3.20 I N DT=0.01 HRS
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| f RAI NFALL TYPE = 0, a mass rainfaldl tabl e ma
t ceomputi atcrememPaapspeciThigdikncr ememéadrieasai nf al |
values (RDT) is input. This is followed by the

Theol | ewiamph ewspiefci ed TYPE=0 RAI NFALL with DT:
RDT=0.083333 hours (5 minutes):

RAI NFALL TYPE=0 DT=0.01 HR RDT=0. 0833
MASS RAI N= 0.00 0.01 0. 02 0.0
0.09 0.12 0.15 0.21 0. 27 0.3
0.53 0. 63 0. 74 0. 85 0.97 1.1
1.40 1.58 1.79 1.88 2.00 2.1
2. 24

Thfeor mb hTeY PECOdmmasda/dt heear V @ reso fohAesl Y MPr o giraa ns o

S uppoNottteddahfei v 3 ltoutehMea sRsa i ntfaabbhiuebt® . Dho b d eorr imsad t

recommended for gener al use because the a DT =

RAI NFALL TYPE = 0 DT = 0.083333 HR
MASS RAIN = 0.0 0.01 0. 02 0.0
0.09 0.12 0.15 0.21 0. 27 0.3
0.583 0. 63 0. 74 0. 85 0.97 1.1
1.40 1.58 1.79 1.88 2.00 2.1
2. 24

Not ditesommon practice { ¢ dsapiacyinfaaledwdee t r ue
i 46 - hoar dfiasltlri baéfcdhavs | | si mph@gdty ef ut u
revi sii dmsecestsdamgyl wade24- hour di stribu

hydrol ogic analysi s
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G. 9 LAND FACTORS

TheANBACTORGmMmasd edhahnhbdeef anlahbsatlr(alc&hwnn f or m
infiltration (I NF) factors that are used by th

Wh etnLeOCADN command specifies ALBUQUERQUE, AWM
COUNTEFESCAFRB®AQ RANCHO, SANDOVAL COUNTY, SSC
MEXI CO as the | ocation of the analysis, the

LAND GENERAL
TREATMENT LAND USE | ACinchlesH (i nches/ hour)
A natur al 0. 65 1.67
B irrigated 0.awhs 1.25
C compacted @a3% h 0.83
D i mpervious0. 10 0. 04~
Not efchab oweal areuss evth eerhleo ¢ ait'si notmo wn ” or
when a LOCATI ON command i s not i n

Wh etnhLeOCAT I OANmma peé c$ AN EAR § hleo c aottihaen a |l tylse s,

program uses the following default values:
LAND GENERAL
TREATMENT LAND USE | ACinchleH (inches/ hour)
A natur al 0.70 1.79
B irrigated 0.awhs 1. 34
C compacted @a317h 0.89
D i mpervious0. 10 0.04*
*ThleaWd eatDinenriti |rtaitap p b if d a@@tmde o utrpg ogursaamsn i f or m
reduction from 3 to 6 hours, and 0.0 infiltrat

T hab owal melse evbygesdt MepANBDACT ORGSmMmavn d Weo |l | owpnyg

dat a:
TYPE = Tlhis specifies that the | ocation depend
For each of the (4) | and treatment types ir

I A I niagahbstlriaircntdhoéng Aalisspeca® iwsdendeef ault valu
f orhlisshdeat jnmaerdnrye ma il mihrmg at Tnegpnetcsi.fy a zer
value for | A, use a very small positive
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I NF Uni fiomrfm |rtaitaetnicgneh ulres pe @z ¢ wa IfuweNKE sae
very small positive number (i .e.: 0. 000

TYPE = The | ocation dependent default val ues
COMPUTE NM HYD commands.

EXAMPLES:

LAND FACTORS TYPE-=1
TREATMENT A Il A=0.NFFO=1. 00
TREATMENT B |l A=0.NFC=0. 60
TREATMENT C Il A=0.NF0=0. 20
TREATMENT D | A=0.NOFCG=@001 0001
LAND FACTORS TYPE=0 RESTORES DEFAULT VALUES

| TYPElantdheanhdeaDimehi IrtaitcetslB@nOdcphearo urhsepeci fi ed
i mperivn foiulstaitaes € d ®tm8h o uaus,i froerdnn c b n D n litgrsaetdioom
3 to 6 hours, and 0.0 infiltration is used aft
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COMPUTE L TP

.1COMPUTE LT TP

Th@OMPUIH R ommasdedomptutedg (mpa ntdi mpe @ kaplls u b -
b a awisrnomgef hset a nndeatr dohdasgt v a i Wiatb hAeH Y M@r o gT la@o. mman d
wi dll somptultes m& oncen( tradt jitoinme of concentration ¢
NRC&i mensuohyesesgoamphuat ewat ershed or sub-basin
COMPUHED command. The time to peak (tp) is wuse
hydrograph with the COMPUTE NM HYD command.

The COMPUTE LT TP command is foll owed by the f

DATA ELEMENT DESCRI PTI ON

LCODE = A nubmer t hat i denti fies t h
LCODE values of 1, 4 5, 6 or

LENGTH, SLOPE
AND ROUGHNESS-= A tabl e of sub-basin proper
computation procedur e

The foll owing computation options are avail abl
UPLAND/ LAG TI ME METHOD (LCODE= 1)

Thépl and/f ipagc e $asoetdiNeRCESf or meSeCA)p | Med h o d

f osrub- b&adiord er than 4000 feet, and on the LU
met H asdu b - blaosnitgiest B, D 8 Bt r an e gt aibasoéndsrub - basi ns
bet ween 4000 f éetTdgrsd cledhisdh el ¢fnebeytf t 6d Ci t y
Al buqueegtlidgogm®lydrol ogy of the DeWVEDoPmENnt Pr
Drai Dagé&€gn tCemimattee, 1993, p 90). The Upl ¢
i ncor p disetacseepwme e rsd gy u sftinreanét n tini fgireadp hi cal f «
byt Ureb &n oDmai Ca g ¢ Man ugdr i g ht - McEnagui gnfieler 6s,,
“Runéf bgdr df'otrhedr ban Drainage and Flood Cor
Col oraanddd )u,r t b £ ramerdq u ait i Bwal 6 & bWangeun 6 f b m

St exlpoMreiidand <"AEh.der and R. J. HeCggettpal2®96, [
Yeao ®r ogrPesosc,eeTdwret g £t h Annual Conference,
FIl oodpl ai,n ™MamalQieego, CA, pp. 135-141).

ThERCGOp| Med ik Bfeo |l | ewuadg oo mptuitmeE oncentratio
( tichho ugisv ewee g nsel notipfecso t (/. tolsee g nteenntg hke(®lha nd
conveyanceg :factors (K
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tec = L / ¢1L0/ *3600 sec/ hr (g. 6)
Wheme:= 60 J/,(€%) /L ¢ + , ./, (&)
L 5 4 & ... . + L
and,s = YLbs & 6 .. % s/ LL

ThleaDi met sk bfeol | o'wgungti ons t o  reontdh wite | ag
concenf riaft d wgnis vtehseu b - I3 4 oiipleo p efrop s )t,he sub-bas
l ength in feet (L), thpg,badi hheebasondfhehoc

Le = 26 * KN/®(5@2@ElWs°D) B280) (g.7)
Withe = (4 [/ 3) * L

With sub-basin | engths between 4000 feet ar
Forat ohalcmelldiwiisohnesd m p mee,as st g@esonv é mtne d

adj usltdmevi)téh f ol |l owi ng equation (Ander son
exceeds 0.04 foot per foot:

s' = 0.052467 + (00 C0%Pé27 * s) - 0(ys8BY7 *

Thtei meoncen(tticmpne # bhieidmp e & kfpdirsien CCOMP UT E
NM HYD command by the following equation:

tp = (2 [ 3) * tec (g. 9)

I f hceomptot énppe § kipgetsts@nl3B8Q@Bper ogwiaidle. 133333
hour (8 minutes) as the minimum value.

Thepl andi meg h adCOMPUTET R ommama ttabfeo s | owi ng
data el ement s:

DATA ELEMENT DESCRI PTI ON

LCODE

1 (To identify the Upland/ LAG

N K = Numbeftengt hs@&dpoapes in the sub-|
number from 0O to 12 may be ent

| SLOPE

St eselpoapdg u sd abls.@o 1t oal | ow t he u
oft hset eselpomed j ust ment factor for
greater thant @uppusea sdft .t Hles es t-
sl ope adjustment.
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For each Length-Slope segment (NK) the foll
LENGTH = The segment | ength in feet.

SLOPE = Theegmesnitope in ft/ft. I f the
neganumkkedarh,e absolute value of
us adansyt sé paplg u swirednutp p rfeosrs e d
the segment .

K = NRCGpl aMred hcoodnve §/ an § eka bG2e
in this section for suggested

Not é€e:ntoenceedtt ENGTSH,ORBKvV al aivesMK=0T hi she
suggested procedure when the sub-Dbas

Foll owing entrys ef niahtehfd ¢

h @l talina®iteo peent er ed f
sub-basins | onger than 4000

feet:

KN = La@i niequaBashawctTdiBasi n Factor
besd on an estimate of the wei
aver age raanlhutterhge' isnwatpead cour ses
in the drainage basin. See Ta
suggeatl edvsaloule.i0ent ¢ mehdea s i n
f acddcerf,a alotbe O 2 %oadve nsr bwinl) |
be used.

CENTROI D DI STANCE or

CENTR®RAD | & Lalgi ey uadii otmaorecnd Eroti dddei st anc e
i et drmfer drhpeoionfdocnent r ati on to
p o iomtp otshicdaea torfohisall b - bl & shvea |. u e
i npuas $ hadntOhvealiuges eadar a it ch e
ovesab! baespbévha.lobeilsnt é dehde
Centroid Ratio, a default wval.u

Qp = Esti metddtdo wit € F S otrhseb - basi n. Thi
valiuse onl y ussteesld mmjpodtv efr 8@ toar .
Thivsaaliusm s etdc h e fokt hma x i maunmd
mi ni mwmeyance factors (K) bas
numbeaemdtd het exrlpppconversion fact
foll dwirmgiluessste a ompg e t he convey:
adjust ment :

K’ 0.°3% 2Qpe) s’
K™’ .20 7Qpe) s’
Anmdj ucsanevde iy a o(tke)is he ht abh snsedd
on the following:
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I f K > tkhen K = K’
I f KKK’then no adjust ment
I f K < tkhen K = K’
Fobesestuh@pyaluseeshoul d be with

per odrpgee a k owt e compneattdr $§loe d
byt heOMPUTHED or COMPUTE NM H)
c 0o mmaAnsdi .nggdgtemefnat citeoormp btaesa d

i hhweei ghvedodadle st eep sl ope segil
QpT hadj ucsanevde fy a citaegprp loindé @ h e
segments with a steep sl ope ac

Not eoarexanpfl e use of t Iseteldge sd a tDaP Me lad me rdt

and Test_DPM_all .out files in the AH
Table GRuggested NRCS Upland Met hod ConH'eyance
K Conveyance Condition ||
O.7|Turf, | andscaped areas and*u)mdiys)t.ulfbed n a
1 Bare or disturbed soil *aOIelay;)and p"aved ar
Shall ow concentrated flow (paved o" unpayv
3 Street flow, storm sewers and natuLaI cha
(without constructed channels) belfow the
than 2000 feet
4 Constructed channels (for example:|| riprap
channel s* *)
Sh* et flow is flow over plane surfades, Wi
current guidance on sheet flow wouldg | i mit
maxi mum) of a sub-basin. Earlier guijdance
may produce peak flows that underestli mates
A st eep sl ope adjustment is not appdopri at

Not erthARHYMOr ogpamf ohensckw@agi fyr ¢ hiat o it leébootveeb | e

armeliy hien pduattFaoeg x a mgll etsk@nclaon be used beyond
400 feet of a sub-basin, bawydmhup perdeetfthan 3.
asub- blafgihre.se values are exceeded, the prog
restrictions and issue a warning on the out
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Table GBuggested Lag Equation Basin Fac
KN Basin Condition
0. 20[(0Drai nage area has wuniform sl opes B
cover of cultivated crops or subs
shrubs, or similar vegetation N o
0. 05(0Dbrainage area is quite rugged, wi
through which watercourses meande
and considerable debris obstructip
outcrops, includes many trees and
i mprovements in the area.
0. 042Mount ain Brush and Juni per. No dr g
0. 033Desert Terrain (Desert Brush). N o
0. 03[0Drainage area is generally rollinp
sl opes. Watercourses meander in fhga
boul ders and | odged debris. Groung
No drainage i mprovements in the a
0.023very Low Density Urban (Mini mal i m
0. 02[lLow to Medium Density Urban (Fl ow
channel s)
0. 01feHi gh Density Urban (Concrete and

EXAMPLES FOR UPLAND/ LAG TI
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NRCS (SCS) TR FIFTY-FIVE METHOD (LCODE= 4)

ThERCEBRFI FTY -mrd tViEdd scerd hper o cesedlaig c i ihhieRIC S

(for maSedFe c h iRied & la(sTeR -&Bs5b)ldwnd r ofIcBrimgWalt er sheds
(Juh®8U,S. Bo@d ns erSreartvihiodnedNea t IRrea lo ICromesse r vat i on
Servi cer.h)i s procedur e uses equations based
concentrated fl ow segments, and channel f 1l 0

Thehddtewgmeepskelsewp!l srua faachees a d wetuebr- basi ns.
Thehddtewgmebtbkd generally be used only for
basin. Earlier guidance inditcladthevweg tfhodt otwh e
NRCESSCsShddtewu aitd vénd o mptulterehtvi mé o u(rTsg) v e n
Mannirnogu gslitroed S(int)ifel nbte night énelit) e y2A4+rhaurnf al |

in inghesandPthe | and slope in ft/ft (s):

Tt = (0. 0% /13°(*OB* L) (g.10)

ThMannirnogu gsitroed $(ic)d det 6 @ to g me abhess t | Mma b end
the values in the following Tabl e G4.

Tabl e Gloughness coefficients (Manniffng’ s n|

nt Surface description
0.01rSmooth surfaces (concrete, asfphalt,
0. 05|Fallow (no residue)

Cultivated soil s:
0. 06 Resi due 2c00% er
0.17 Residue cover > 20%

Gr ass:
0.15 Short grass prairie
0.24 Dense grasses (lovegrass, |bl uegr s
0. 41 Bermuda grass
0. 13lRange (natural)

Woods:
0.40 Light underbrush
0.80 Dense under brush
'These values are only applicable to plpane surf
but the upper 300 ft may apply for some|| wat er s
NRCS represent gener al United States coffnditi on:
conditions

When selecting n, consider cover under|a heigh
pl ant cover that wild.l obstruct sheet fljow.
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Af ttehsen ddtawseub - bhoamwmudblelcymehal |l ow concentrat

travemé in hours (Tt) for the shallow concel
(SClpl agdad § winlgowisehnmeat er s b o theognaéfro(@st)hfe ow
l ength in feet (L), and the conveyance fact
Tt = L /s)( Y0 360K *sec/ hr (g.11)
Thsehalclomw e f tl roaat] eoxkoimpyu i WNIRICBR - i5ebq u i vt alsd mtg
the following conveyance factors:

Unpaved: K = Paet845K = 2.03282

Thecscendi(tpiammeadn paa gdgent wion c | iutdhéded @l i 0T &n
558Usenyt varl uepr eeadent B8t sma NNRCASCBr)ocedur es.

TheRCWI hR-Gomp MioeleVerl.i @2n0 @ 5i)nsihtaslclomw ent r at ed
fl daeeattroywvegmefi0d Ged cThh.u2s0,G GRiedstdanr d | i mi t f
shalclomw e rf tl rvdvteetdeb olvnep aavreRth veeadn vefyaok mes e d .

The AHYMO program wil/|l i ssue a warning on t

Theharddewleegmeholsé ghihresrver veryeds t n 6 o r mabseiemnn

obt awhedhkanare ss D lleap hadit @apdhmwwh ester gagmsner al |y
indi cwl @ nepsp)e WSGe ol oJu rcepd ¢ d r manpjdher atviente

f acrhanMfdeslegmeab tsau niddgr nienggu assT hdanninv@’'l ue s
foropen channel fl ow can be obtained from s
gui daelso,aagiecy gui del i nes. The travel ti me in
segmeabdmpuwtseMagn niengu asg i vtepeat er s o ai pPheoep € r

f oodt)fd bwenigftdleltNMlgannirnogu gsltcrmed §(int)icernddes t i on al
flow area in square feet (Ja), and the wette

Tt = L / ()*'C1s 49 /* na) // P3600 sec/ hg. 12)

Thtei méoncen(ttfcitrisen b - b avait @ri sloengh bty ehfdco !l | owi ng

tc Tt (sheet Ttl owshseelgl.gw tcdhc (chhaowese§ !l pw+:

(g.13)
| t hceomputiemEoncéminr gtt c) is | ess than 0.1 ho
hoat hmei ni mamukei.shne ni mahmswe ch ¥y NeRICWI MR- 55
manual
|l the computed time of concentration is wused

COMPTE HYD command, the time to peak (tp)
concen(ttraaptdhencr ememMPlak itrmfigo | | IRICHigme nsi onl es
unit hydrograph equation:



AHYM® ( AHYMO- S4) Computer Program

Page 43
COMPUTE LT TP
tp = (0ADB /* 2)c) + ( (g. 14)
| f ceomptti en onc e nitwsaetditonBeOMPUNMHY @ o mma m d
the three segment gamma function unit hydro
tp = (2/3) * tec (g. 15)
ThRCBR I FFEN¥VEEt h @ dCcOMPUTEH Rommakdl | mwhkd
foll owing data el ement s:
DATA ELEMENT DESCRI PTI ON
LCODE = 4 (To identify the NRCS TR FIF
N K = Numbefrsheet flow segments in
number@mamalpent er efch.e) program ce&
a maximum of 2 begagfe hdglse etT hfel a
segments should not exceed 30C
NS C = N u mboekrh a Icloomw e rf tl reaatgani i ltsal b -
bas{n.number from 0O to 3 may
pr ogec aumsama X i noufdrs e g melrhteso.t a l
|l ength of shallow concremttr at ec
exceed 2000 feet.
NCF = Nu mbefc hanfnledwgmémt Be sub-basin

number@mébmalpent er efdh.e) pr ogr am ceé

a maximum of 6 segments.

TYD RAI N = Tw
us &€ d o mptuhtee atvietharhseh ddtpawr t i on
of the sub-basin.

For each sheet fl ow segment (NK) the foll
LENGTH = The segment | ength in feet.
SLOPE = The segment slope in ft/ft.
N = Roughneefsf(iMannemnthfgsh st .Swe e
Table G4 in this section for

Foaeashalclomw e rftl reaetgenteMIICHfeo | | © Widm@ lae mawmg ts
be entered:

LENGTH = The segment | ength in feet.

o-year onejdawnciTasvmflalel i (SP

oV

N
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SLOPE

SURFACE or

The segment slope in ft/ft.

1
~

Surface type: enter 0 or 1
(K=1. 6elBt26pR a veuwr { =@ . 0I13f282) .

t NeRC3p | Mred hcaoch v el aao(tke)s b e

di r entt leéynegidinmea laus@ e g ant U vkeenrd

the absolute value will be use

FoeachanrndelegneMAt-He |l | 6 wiy @glae manmdbtent éd oe d

2 dat a
LENGTH
SLOPE
N

X AREA
X WP

el ements for a specified velocity):
= The segment |l ength in feet.
= The segment slope in ft/ft.

= Roughness <coef fi ciogeaaha(nvaenni n
fl dwnotuse the sheet flow val u

his section.

—

= Crosesctavpelill owm hechannel segmen
sqguare feet.

= Thwet peritrer of the fl ow in thi
in feet.

Not efrths8L &P N, X AREA and X WP data el el

Manniequ astt @ o mpauvteel of coirhcgh a nsneegk n t . The
XARE&AnNnXYWPvhues must be estimated fr ot
NRCISR-$bg guesseb an ke d md ilTt hppervda .t e rf 4 loend
ratcanesedamhnt erpartoicléeg® s stidh Ired ot linyte

c hanvneello(cfipteydre c cbnydppwotf a negative num
secamded e mehpo;gr am wi | | use the absol
s egnveenltolch atbyt.ep ma ¢ edhlpraep p It iaendhann el

fl @evg nennde q uiinrmedstE NGa RMMEL OCo MWy t he
other data el ements not used.
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LAG TI ME METHOD (LCODE= 5)

The LAG Tl ME met lteegqdi ait 8 omptsleSeh yallea g sT igjme (L
t hiago mmounsleyg he USDI RRuwr eafweAt.ddo ¢ w olrot8R9,0 o d
Hydr oMamgyahbdbyt heSAr mGor o ngi n(eledr8s& C-Fll,o 0 d
Hydrograph Package&€PDUda . sLTab ni@dilynd erousr s i s
reprebgrieel | ewiuragvhe@® sconstansthleengt he

wat eriamhdbkgs,sentgt bea sciemtirnoii & st hweat ersd loed

in foot per mile, and Ne is an exponent:
Lg = @trcik/0nshe (g.16)
The USDI Bureau of Reclamation commonly wuse
Ct = 26 * KN (g.17)

WheKBbli s hlea§i ntequaBaskhanct ®he Basin Fact

basoesde st ionfahivee i ghtga d eamgtv b (Magueni ng' s

n value for the ptrhiencdirpaaln awgaet ebracso unr.s

of suggested values in this section
Ne = 0.33

I Ar i ztoheBAr nGorgpEngi meaws stfeol | 6 wic b gOtasnNe
(196RIRa vBearsPhoeAr x zaonnda c i(nintcy WNeeiwn gRi ver ) , De
Memor andum No. 2, IHosdrAn gpealyesPabitst2ri ct ) :

Ct
N e

I
N
SN
*
~
Z

Thevseel hesbtboaes édrhuenhtdr ogrreedha-tlia@@as hblpwd,
Me x i Tchde.SAr nGoropBBngi heaws stdfeo | | 6 wic b gCrasnNle o r

ast uidiyl bugueNewex,(clooPBt erim Feasibility Rep
ArrofAbbugquiNe Mex, Calme | | EngineerAilbguglppgne
District):

Ct = 24 * KN

Ne = 0.36

Useofd heLag Ti me Method should contact revi
appropri aCtdNeawndilNu dhhsavef been established for

Thleaf@i nket hhoadsd o pSneydd ke atgismguiaon to use foot b
unianas € ffeblowi ng equations to cloamdgditos | ag t
contteati on in hours (tc), given the sub-ba
| enigh éEltt) hbea sciemn t rl ceindy t h .,)i tnhbeh of eatc (t ¢ONt) hLea g

equation coef€ti chiekN) §&€d the equation expo
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Le =, € KN *, ((B28qLls °3%j5280) (g.18)
Withec = (4 [/ 3) * L

ThieAG | MEet hond t he COMRWIMENalLETo ITITRoWwefdo ! | owi ng
data el ement s:

DATA ELEMENT DESCRI PTI ON
LCODE = 5 (To identify the LAG TI ME me
N K = Numbefsub- seagimests omptuhlea g
time. (A number from O to 12 n
EQCOEF = Thleatg mgquadoeinf(iGemenadl ye
oR@ BuroeRaeuc | amat 4§ cmgfegi neer s)
shobd&dddvalobDeilsnt eadetfl mal ue
of 26 wil |l be used.

EQEXP = T hleag eng u ae X ppanh M)eGte n e avad llowe
0. BBuroeRaeuc | a noafl .i 003G 0(3CBo 0 p s
Engi nereas®d d chv aloule.iOs nt ear e d,
default valwue of O0.33 wild/l be

LAGOTFFACT = Thleag mei me - tco-nywea ks iTohni sf afcatcotro.r
leseéedonvelredtg hg) to a time to p

t hiags g hCeCOMPUHRER NnGOMP UNR K
HYDcommahtdsuggeshad a value of

I

ent earettthper ogwialmbea def aul t val
0.888889 or (8 1 9).
For each sub-basin segment (NK) the foll owi
LENGTH = The segment | ength in feet.

SLOPE

Theegnselndaphea I f hisel e eah@no4
ftdrdKINi greabham. 021, the AHYMO ¢
wi || perform a steep sl ope ad|]j
desci ihbheeplldadnLag Ti me met hod. T
t hset esd pppapdg u s &€ m@am € g av a [vuserh e

s | oapngdhaeb s ovl aultvied &1 s € t hLea @i me
equation.
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KN = Lagi neequaBaelhanct dhe Basin Fact
b asoemdme st i onfahhew e rMaagnen inn g 1f soer
t per i nwa tpard d aaddes & idnaasyiés i ngl e
s e g megnste ch,mli & cwecirghps édleamgt h.
SeBabGtR mn hsesctfiossnuggested val ue
valoWeilsnt ¢ mehdea & iarc adoerf,aal ue
of 0.016 (for high density urdk&

Fol | ewitonfghLee ngt h- Sleggpdeani&feo | | dawinapte nt er ed:

CENTROI D DI STANCE or

CENTROI D RATI OaTfi ntegu at i ® ntamecter od)JdEn(tler t he
di s tiahneteet © peo ioctonc enttohped i D 0
op potshcee a torfohsed b - O & $veanli inep st
| etstsh ntOhvea li Bes a dr abf boevesabt
basdiemgéavhaloe.idbsnt efed the Cent |

Rati o, a default value of 0. 5C¢C
EXAMPLES FOR LAG TI ME METHOD:
* COMPUTE THE LAG TI ME FOR A SI NGLE SEGMENT US
COMPUTE LT TPLCODE=5 LAG TI ME METHOD
NK=1 EQ COEF=0 EQ EXP=0 LAG TO
LENGTH=12000 FT SLOPE=0.015 KN=
CENTROI D DI STANCE=7000 FT
* COMPUTE THE LAG TI ME FOR THREE SEGMENTS USI N
* AND THE STEEP SLOPE ADJUSTMENT SUPPRES
COMPUTE LT TPLCODE=5 LAG TI ME METHOD
NK=3 EQ COEF=0 EQ EXP=0 LAG TO
+ LENGTH=2000 FT SLOPE=-0.065 KN=
+ LENGTH=4000 FT SLOPE=-0.045 KN=
+ LENGTH=12000 FT SLOPE=0.020 KN =
CENTROI D RATI O=0. 65
* COMPUTE THE LAG TI ME FOR A SI NGLE SEGMENT US
* ENGI NEERS FACTORS FROM ARI ZONA STUDY
COMPUTE LT TPLCODE=5 LAG TI ME METHOD
NK=1 EQ COEF=24 EQ EXP=0. 38
LAG TO TP FACT=0 LENGTH=12000 FT
SLOPE=0.015 KN=0.030 CENTROI D RAT
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KI RPI CH METHOD (LCODE=6)

ThEIlI RPInteH hobda seetl heequati on developed from s
Tenn g ZskdPer plioc4h0T,i anftonc e nod B madigaon c Wat eraheds”
Ci Einlgi nefemeirnpo & m &t yEiINIlgi nveod 1053, 6 ZNhaeq u awa o n
develfoppaRdiChad mavde | | - cdhfainmed ttsd P(PE.s®3 L0/ ft) .
Ot hbeard il o wn dirteigaurh¢atée mtoncenbhanalt ti ibpelf aed or

f oerx amP Iféoorverfllaow oncaesghahnd, 0. 2 for concre
ThAHYM@r ogd aen®pr oviiodmg of adjustment factor
equawaahadopfteerdse in CalCatof GohvVvRRMOBSt2i, c e,
Cal i fHirgnhiweanfle b Wo ©)KTshiei r pned Hi @@ € 6 o mptultee me

of concentration in hours (tc) with the fo
watershed in feet, S is the average waterst
tc = 0.%060Pg38% (g.19)

| f hceomput end oncen(triaetsivaln hCeu r Niembperro c é dithree
COMPUTE HYD command, the time to peak

concenfttrapnidbiancr emme AD))l using the follo
di mensionless unit hydrograph equation:

%r\

tp = (0ADB /* 2)c) + ( (g.20)

lfhceompuauti endoncen(tticms wdh CCOMPUNBEHY 2 o mman d
a ntdhteh rseeq noeanmima n cunhognd r o g ht@ipthe e & k @9 uvoant ii s :

tp = (2/3) * tec (g. 21)
Not elrthe KI RPI CHEnmépmridiedar i |y because of i

usaentdbacidommdvwi pbavs towdEhéanst sdadul d
nobtel s @ednodelrt bgrionaldothi aosnnshtsbnstructed

channels. The development of the equ
wat e risiheendn easnsd@ ®Iti ktebleye pr e s e b thaartii dv e
and semi-arid conditions commonly fo

Thiel RPmMEH h o tiCecOMPUI H R ommafid| | bywide | | dei ag
el ement s:

DATA ELEMENT DESCRI PTI ON
LCODE = 6 (To identify the KIRPICH met
N K = Numboekub- sagimaat®omputhee t i me

oftoncen{ Matmbdamdmdmahent er ed. )
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For each sub-basin segment (NK) the foll owi
LENGTH = The segment | ength in feet.
SLOPE = The segment slope in ft/ft.

EXAMPLES FOR KIRPICH METHOD:

* COMPUTE THE TI ME OF CONCENTRATI ON FOR A SI NG
COMPUTE LT TPLCODE=6 KIRPI CH METHOD
NK=1
LENGTH=12000 FT SLOPE=0.015
* COMPUTHEHET | MBFCONCENTRATI ON FOR A THREE SEGMENT
COMPUTE LT TPLCODE=6 KIRPI CH METHOD
NK=3
LENGTH=2000 FT SLOPE=0.050
LENGTH=4000 FT SLOPE=0.020
LENGTH=1000 FT SLOPE=0.015
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NRCS (SCS) CN-LAG METHOD (LCODE=7)

ThRCGN- L A&t h 5 d soetdheeq u ad @ voenlbgpheed C(ST or mb el y
SCS)argr i cwatt eirsateeldlsad@@ees (USDA Soil Conseryv
196Mat i EBma@il n Hamidiheokt4iHyno gy " Chapter 15. Tr a
TinmeConcentanldd g oMNRCSCN- LAG method is used |
NRCS | ag ti gewiitnhfdoo U resgiuf@lgvh elnies hlee ngt he

wat ernn fite 8idts haev e waad ee rsd loghdt & AQIN s NeR CrSu nodf rf v e
number :

Lees =2 B* [ (1000 77 [CNDO9GBIPY (S * A@0)22)

Thti m&E€oncenith@ad(itscgo mpard from t he NBEGS nlgag t
the following equation:

tc ¢z¢/L 0. 6 (g. 23)

| f hceomput end oncen(triaetsivaln hCeu r Niembperro c é dithree
COMPUTE HYD command, the time to peak

concenfttrapnidbiancr emme AD))l using the follo
di mensionless unit hydrograph equation:

%r\

tp = (0ADB /* 2)c) + ( (g.24)

lfhceompuauti endoncen(tticms wdh CCOMPUNBEHY 2 o mman d
a ntdhteh rseeq noeanmima n cunhognd r o g ht@ipthe e & k @9 uvoant ii s :

tp = (2/3) * tec (g. 25)

Not er-hMRCGEGN- LAt hesdc |l iuddadY MOr ogpraimmar i |y
becaafstesnc | ugihkRCSati Bmgirineneg Handbook
Theimsak nodvinc umeat etdforateomemi eanddti ons.
This method should not be used for r
speciuftihoorbyappi ceamgiemgelives hl i bst atdii @rs
bascerdt ndyeandilii mihteesd diingat es t hat t he
CN- LWiGh égr o vaiclceat e computation of | ag
concentration for arid and semi-arid
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ThBERCESEN-LMBt hotdh COMPUTE LT TP command i s
foll owing data el ement s

DATA ELEMENT DESCRI PTI ON
LCODE = 7 (To identify the NRCS CN-LAC
N K = Numboekrub - bagmastdo mptulNeRC S

| aag emetdi meoncen( Ahamdendmd
may be entered.)

For each sub-basin segment (NK) the foll owi
LENGTH = The segment | ength in feet.
SLOPE = The segment slope in ft/ft.
CN = The segment runoff curve numbe

EXAMPLES FOR NRCS CN-LAG METHOD:

* COMPUTHEHENRCSAG I ME TI MBFCOIC. FOR A SI NGLE SEGM
COMPUTE LT TPLCODE=7 NRCS CN-LAG METHOD

NK=1

LENGTH=2000 FT SLOPE=0.015 CN=38
* COMPUTE THE NRCS LAG TIME & TI ME OF CONC F O
COMPUTE LT TPLCODE=7 NRCS CN-LAG METHOD

NK=3

LENGTH=500 FT SLOPE=0. 050 CN=6

LENGTH=1000 FT SLOPE=0.020 CN=7

LENGTH=2000 FT SLOPE=0.015 CN=9
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11ADD HYD

The ADD HYD command is used to add two hydrogr
The ADD HYD command contains by the foll owing

DATA ELEMENT DESCRIPTI ON

I D NUMBER = I nternal storage |l ocation of the
HYD NUMBER= Hydrograph identification number
I D ONE = I nternal storage number of the fi
I D TWO = I nternal storage |l ocation of the
The ADD HYD command performs the following fun
I D (new) = ID (first) + ID (second)
Thiebt hemew hydrograph may be equal to the I D o
more than two hydrographs are to be added, mul
Specifying the I ncrement al Ti me for the New Hy
| £ hiencr e e noetahtewe x i shtyidnrgo qamraeipfhfse hiennctr,e me meabf t he
newydrphgeor maltty hemal il ecst e me noidai t diféd hexi sting
hydr oglrhadpshfspubt e dpreeb y s epdogs ivtail vuest hl e u mod rh e
e X i shtyidm o glrhabe i .0 b t ¢ a stelsema lilnecsrte me mébadd uppr essed
by specifying oa¢ hbeafdidish éanalcD emoampduetatitei olnD number

that will be usteidmd ocdan hlre i Ssge eimeineadl by i nput
numbWirttthmet htohlear gast eméemétahe two existing hydr
specified with the ADD HYD computation.

EXAMPLES:
ADD HYD | D=4 HYD=103 I D | =2 I' D I'I =4
ADD HYD | D=25 HYD NO=23NW. 2B | DS=25 AND 1

*S USE THE TI ME I NCREMENT FROM | D 12
ADD HYD | D=16 HYD NO=USE_LARGER_DT |1 DS=6 AND
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.1DI VI DE HYD

Th®l VI DBPEDcomand splits a single hydrograph int
hydr ogabaspphdt iap e r ¢c ebnat shigesma x i mu m wft e@erncet hhey dr ogr aphs,
or by specifying a rating curve.

The DIVIDE HYD command contains the following

DATA ELEMENT DESCRIPTI ON

I D NUMBER = I nternal storage |l ocation of the

Q or RATI O or

CODE = fl oaft eif sotsiive) or ratio/ percentag:e
(for a rating curve)

I D ONE = I nternal storage number of the fi

HYDDDNE = Hydrogdephinfumchdrmfe wmst f| ow hydrogr

I D TWO = | ntadr nst orage | ocation of the sec
99)

HYD TWO = Hydr ograph identification numb e
hydrograph

| f hseecodata el ement (CODE) is entered as 999,

entered as foll ows:

TOTAL FLOW The total inflow in CFS used by t

DI VI DED FLOW Thpeor toitohflel o \CF & hiasean t o the first
hydr odglrhagpdhma i oxfd &dfel owr OT AL OW
DI VI DED FLOW) is sent to the seco

Tadi vahdyedr ogywmaxi rmdm athee, val ue of flow rate (se
i n@wp o s ivtailivueen iott s Ifiegedsre c drhéki hygdr oge agitivek 6 w

the original hydrograph up to the flow rate sp
of | ohweaxcdeshseci & T & d vahd/el r o@ mpaeprhc ebnatshisee r cent age
v al(usee ced redniesintt) ame € g ant u mrbegare r coeanstd,e ¢ | ireall we & h
absolute val ue gr e aasesrutmehiapne roa efnetgang@t utecs 1wi & ha re
absovaultueesisd naOraes sumedde oifimalfhat- diddper caenrdD, 3 3

i 3per cEmge)r.c evnatlaheoer i chiyrda loigs taqiritehfie My d r ogm é p h
the remaining part is placed in the second hyd
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cewmalagee (second el ement) may hamwel tanplayps ol
hywapacpéi eedhhagreammialy etsyeffard dasnegdi meinki ng
r to a single hydrograph.

i vahdyed r olg aragtliunrgvisee c e hd mesmtt a®d®al ocesf hbw

d divided flow (up to 20) are entered foll ow

EXAMPLES:

* DI'VIDE BY A MAXI MUM FLOW RATE
DI VI DE HYD | D=5 Q=23.5 I D I =6 HYD NO=103
I D Il =7 HYD NO=104
* DI'VIDE BY A RATI O
DI VI DE HYD | D=5 RATI O=1{D. 856 HYD=103
I D Il =7 HYD=104
*DI VI DE BY A PERCENTAGE
DI VI DE HYD | D=5 PER=I-B5I =6 HYD NO=103. PI P
I D 11 =7 HYD =104. STREE
*DI VI DE HYDROGRAPH BY A RATI NG CURVE
DI VI DE HYD | D=1 CODE=999 | D=4 HYD NO=30
| D=5 HYD NO=306. 82
TOTAL FLOW DI VI DED FLOW
78.0 78.0
78. 9 78. 4
112.0 84. 8
183.0 91. 0
286. 0 95. 0
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G.

1MODI FY TI ME

ThMODI FY MEO mMmman o viid{eBlunctitwandgdi)ohabhbencr ement al
ti meahydrodrrgehiahydr obywaplect femepder i od, (3) to
mi ni mum base flow value, and (4) to divide a h
Changing the I ncrement al Ti me

Tochandiencr emée midahly dr o g hM@Dl FIM MEo mmamd t tah e s
foll owing data el ement s:

DATA ELEMENT DESCRIPTI ON

I D NUMBER = I nternal storage |l ocation (1 to 9
DT = I ncremembalicshheodi iyedodh&phue
must be |l ess than 1.0 hours.

CODE = 0 I nterpolate incremental fl ows
1 I nt e ripnocl raet hek catnsdh @ d j sutsshimd a k
flow equals previous peak.
2 I nt eripnoc raethek catngdh a d j sutss itad t a |

vol ume equals previous vol ume.
3 | nt eripnocl raet hek catnsdh @ d j sutshiad a k

flawd total volume equals pr e\

ratdrundcdagt p@oOdatpdimgr ogr aph
ma x i nounnt,fte me hter und stsied@n j ust
the vol ume.

To Shift a Hydrograph by a Specified Time or S

To sshyflt ogpapdacti f medo ®mami ni Mmame dawhMODI Y ME
command contains the following data el ement s:

DATA ELEMENT DESCRIPTI ON

I D NUMBER

I nternal storage |l ocation (1 to 9

Tl ME = Ti nmien hour s) to shift the hydrog
posintuimigggreahamle | G@DRBu P@mnegati ve
number .



AHYM® ( AHYMO- S4) Computer Program
Page 57
MODI FY TI ME

CODE = To specify etslst nhovewsreCtOIDEL hi rd val ue
tnegadnede(SCGOEE 1) ICFODEk etstsa fi ,h e
absol ut e vailwsa dnii ntlhmeum;obdaese fl ow
Threy dr oiges haepchkeestcehaally d r o o isepthcse e d
t hialbuef not, the hydrograph poir
val ue. ]

To Save the Remainder of the Fl ow or Di vi de a

Thesefas malilnecrr e mé mgalhl shi fting of a hydrograph
hydrogbamper oit ofel v wl w mmdoitn c | iutdhéedda p @il n tmio rr
hydrographge. The portion of the hydradagrnaph vo
addi thiyadmalJhaphotihidd owl umecompyg sdeidfhyed omber
and the HYD number of the additional hydrogr ap

ThBRODI HY M&Eo mmavn ca | |tohsep e c i foifctaitméoamutrost er mi nat e t
modi hyedbgrapth the remaining flow quantity g:¢
all ows the division of a hydrograph by a speci

To speahfygr oigpmtae@ h vibdteidme, t he MODIFY TI ME ¢ omm:
foll owing data el ement s:

DATA ELEMENT DESCRIPTI ON

I D NUMBER

The primary internal storage | oca

TI ME = Sme as required to change the in
speci fied time.

CODE = Sanesg equtiegheachge t he incremental t
speci fied ti me.

I D REMAI NDER Thienter nal S

torage | oeamaifdmomgl D n
not sent to t p

0
he rimary internal

HYD REMAI NPERThe hydrograph name (HYD number)
remai nder .

MAXT I ME

Thtei mbouwhsenoer i ipmralmgdy pwirltad h
t er mi axmaid hee@ ma ihnydderro ¢ b p 0 @ ihfele o w
dat a.
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EXAMPLES:

AHYM® ( AHYMO- S4)

Page

1

CODE

<1l

AS A MI NI MUM BA
BASE FLOW
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SH
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x

x
aun
>0
T —

Iuw
=
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Z >
<L
.
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*
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CFS AND SH
HR BASE FLO

OF 50

COMPUTE A Ml
TI M
MODI FY TI1 ME

*
*

- 0O
<oZ
S —
wwz
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o<
wo=
o uw
oxw
I
n O
oZ2
ZaN0
< Il >
I
L
¥ — N
TIdA
wm

ol
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> —
m <

Iouw

<1l

w< Ol
xox OO
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O
noeIowm
o >
>mID
wrm O
S oonI
—_xomd
FOmiIl o
Lo
| .o
<wond
=102l
2 _F_—_u
W—0O<=
= =
Wwwowpk
X Ir—o
OF 1l X
Z 0O0O<
—_—=Z=

E
SE

MODI FY TH

MODI FY TI1 ME

*
*
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G. 148 TORE HYD

ThETOREYDcommdmds eadat arueohfydrognpph
40

meamo T i e
hydrograph cannot contain over 0

g
0 data point
The STORE HYD command contains the foll owing d

DATA ELEMENT DESCRIPTI ON

I D NUMBER = I nternal storage |l ocation (1 to 9

HYD NUMBER-= Hydrograph identification number.

DT = l ncrement al time (hours).

DA = Drainage area in square mil es.

FLOW RATES= A table of hydrograph flow rates
may be used.

EXAMPLE:

STORE HYD I D=1 HYD NO=ABC DT=0. 2 HR DA=1.
FLOW RATES = 0 10 50 100 500 1000
2000 1900 1500 1200 1000 800 600
300 200 100 50 10 1 O

G. 1®2PUNCH HYD

ThRUNKEL HYD command is used to send hydrograph
fi(1800!1 umnbpgr ofpe@rf wirhReE CAHLY [ o mmaNmod .md Ihdewyt, fpidltoer

the PUNCH HYD command is titled AHYMO. PUN. T
hydrograph for future use by a separate comput

The PUNCH HYD command is followed by the follo

DATA ELEMENT DESCRIPTI ON

I D NUMBER = I nternal storage |l ocation (1 to 9
EXAMPLE:

PUNCH HYD | D=17
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G.1&8AVE HYD

Computer Program - Users Manual

The SAVEohmBmdédave a runoff hydrograph by pl a
i nput foliithadYMO. HfYdDrat a bythReECAHIY @ o mmalnh@®.A V E
HYD o mmamabthai s ¢ @ xt & hndu mboehry d r o g rhamptnes a vieedy dhe d
i mi i anpiolsye dhea x i hdMma l(ue® 9Nitpriimay i ncluded for coc
with earlier versions of the program, when the

ThidYDhumbodrhhey dr oige a@ ¢ hceo mmd rod e retaicflnyy dr ogr aph on

hydrograph
SAVE HYD
The SAVE HYD

DATA ELEMENT

I D NUMBER =

HYD NUMBER=

command

i nput/ output (AHYMO. HYD) file. Ther
must have a unique HYD number
command contains the following da
DESCRI PTI ON
I nt esrtroall@g @ottihbgndr ogr aph t o be save

HYINUMBHR e dar the mesnouty ¢ dhey dr ogr aph

i s saved with the HYD number asso
| 8HYDhumberl sioncl uded with the c¢comr
numbwmdésaved on the AHYMO. HYD f il €

HYD umbenmapr e viaosussolowi & thieeth u mb e r .

This data el ement i s optional
The values that the program sends to the hydro
the HYD number,
incremental time (hours),
area (square miles),
peak flow rate (cfs),
runoff volume (inches),
number of hydrograph points, and
the incremental flow rates (cfs) of the hyc

Amaxi milmhydr ogmaygmsyvactd ashi nignput Wwaut e pf g ti ®id rhg s

comnmlan | f

t his

value is exceeded, a previous h

valiuwe s tuosritigeE CAHY @ o mmanhset o s pgiesd eamam@ddi ti onal

SAVE HYD

command

may be used.
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Not efthe use oHYD hceonBraviEd r equires that a Hyd

(commbhhY MO. BHsp)le cwif i aHY MO _ | Off Rfi iGlseo t
speci fied, the program wil|l create an el

EXAMPLES:

SAVE
SAVE

SAVE
SAVE

SAVE
SAVE

A HYDROGRAPH AND USE THE HYD NUMBER PREVI
HYD | D=3

A HYDROGRAPH AND DEFI NE WITH A NEW HYD NU
HYD | D=4 HYD=101. 21

A HYDROGRAPH AND USE A NEW ALPHA- NUMERI C
HYD | D=22 HYD=OUT. OF. BASI N. 2A
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G. 1 RECALL HYD
ThRECAHY T ommamsmd ¢codehddr odatbipwdpr odb g dhdP UNCH
HY X o mmaontdp, e cdaalsla vweidt hSeAVIHY @ o mmalnhde.o mmamassi mi | ar
uses to the STORE HYD command, but the for mat

For nor mal i nput, the RECALL HYD command cont a

DATA ELEMENT DESCRIPTI ON

I D NUMBER = I nternal storage |l ocation (1 to 9
HYD NUMBER= Hydrograph identification number.
DT = I ncremental time (hours).

DA = Drainage area in square mil es.
PEAK Q = Peak flow rate in cfs.

RUNOFF VOL= Runoff wvolume in inches.

NOPTS = Numboetry dr oga latpthe nt e mdfdl owt e t abl e.
FLOW RATES= At abl e of incremental WypdO®dr aph

data values may be used.

| f hDeT = 0 .d0hR_EECA HIY @ o mma nhaeg mmavin il é 2 bhey d r o a latphha t
wesavoendt they dr oigm@apth{ commdEY MO. HfYiDViet hSeA VIEY D

c o mmalrhddY Ih u miod rhReECAHY @ o mmanu d t d e ntt @ rooek |hHeY D
numbwesed aphr e vS AOMHBY @ 0 mmaii di.hd Ist eadc cmmméen d matt her
data follows the DT=0.0 input.
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Page
RECALL

EXAMPLES:
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G. 1&OMPUTE RATI
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NG CURVE

NG CURVE

Th@EOMPURETI| GGBGRVcEO mma s d &€ d o mptultea tciunrgvhd r a i waayg.e
Ther ogusabt@a n niemou'agrivii dd cepowehnbvwal fuarmr f fparetnitons
ot hcer oss-BEach sexc.segmeintichi f f'env'an itudee f ibnaemdf f s et
fromcer oss-isneigoidaber os s -isdeecf tibineelnde v aatnaddb hE e o e
Cross-sect.i

initial point .

The COMPUTE RATI NG CURVE command contains the

DATA ELEMENT

Cl D

VS NUMBER

NOSEGS

MI N ELEV

MAX ELEV

CHANNEL SL#

FP SLP

For each

N

SEG DI ST

cCros

DESCRI PTI ON

Chanindeelnt inffunchagre dmt eram alme toeg ra g e
(1 to 6) For most applications wus

Val begtmiuonbTehi.ani denti fication nui
us ¢ d denthueh iy q h a nsreeglnmeeme aXmhu mber

between 0.1 and 999. 9 may be used
t humheEr scescsegmeint Bf f Maremit'nng™ s
values. A value from 1 to 20 may

t he mini mum water sur face el evat
compute the cross-section rating
t hmaxi muat e sur f ace el evati on i n f
o mptulceeoss-section rating curve.

han the maxi mum el evation of t

o

h e

—

the channel slope (foot per foot)
The fl ood plain or overbank sl ope
s section segment (NO SEGS) the f
Manning's n for the cross section

Theof f set di stance for the cross
f

ending station of the segment (ft
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Theh aopttehceh a cmeddsesc it de h ibnegt da wlfoef fsseatnd el evati ons.
sectiatctamaama xi mdmnet y (20) points that describe
el ement s:

DI ST = The offset distance for the cross

ELEV = The elevation for the c¢cross secti

Thei ghhManni"nmg'aswid ét entrhéehepsed (+ for flood pl
channel sl ope).

Not élthfel od dsil o(pFePL B)hobkednput a a value equa

S| dpCHANNSERB ) htaltsei g h hMea n n i “nng/’ asldwea satl t er

t hsel oupsee & hrea t ¢ wmnrgvoentpaut i on . t would be ver
hydr alloipéd the floodplain to be differer
channel

Api pecthimmpechypi adicodgé { COBE Iff)arhtehidad lae nfeNnx
SEGS) in place of the number of segments. This

DATA ELEMENT DESCRIPTI ON

SLP = Pipe slope (foot per foot)

DI AMETER

Pi pdgeameit eohfesdtft)hpei e aemmetval ue i s |
thapdub,jotf :a@mMes s ume H e rumiiosfen cdre e
assumed.

N = Manning's n value for the pipe.
Foad r a i waawg eashi nrgd tei unrgvcer soescstti heh Ps or mad th ¥y f hCal D
i sdtan e g art u mbtehper o gwiatnd mpluunté h dptr o mtthder a i wvmaangaet i n g

curve tabl e.

F oac h a rsreecltt ihaefn f,dsiestt fachrb*env'a |l mestor r evgiptohk hoef f s et

di st aachees sex pioomhef fdasetances should increase f
pont . Use a small increase (i.e.: 0.01 or 0.0C
ver it ddeHY MPr o goaano mprua teiunrgy @ r tsiec d(lioof nficde tH g t

i ncr evasslisnge blewdsd t o <clarify the section propeil
computati on.

Thdeter mbfidnteotbalcw nv e §y @ancchea ncnreossesc triaigjnr e s t hat t
conveyawecledceiotnyp @ Wwendd i wihdusadegIme htaasaen i fveerlmci t y .
ThEOMPURRATI CG@RVEo mmaursdt $ire val ue break points a
subdiof wéommwvwegampetTahteiod b aonvefydarmeean s@eimput ed
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as$ hseunt hceo nv e yoanhcer d i wi- d/wsddgendmtss .approach s sin
def aohwvewmaehtuedwi t hHFREC- RRA SAenra | §ys & &r myo r @fs

Engi nteyedrrsRelf ieeMamaNgel r,sli. Oyl 99150 r deébrol t iHEC- RAS
computcaotnivemitd eocneg § stahheld Y M@r o girnmadmi tl bed e rnt théelf an n e |
anaver bapksse paseagmentésfi,hseame val se specified for
segmEmtex.idiyfifmegr veailttuhees er B a@i o vfi dlrbsse p acroanipeut at i on
of overbank conveyance for each n-value | ocati

ThEHECWatsurd alr cfoimpepsr @erg( @B r mgor @& ngi nksears’, s

Ma n ula9l 9c0o) mp ad e s acroantvee {/ eeracoeh e r b a g keevnevh eéerhne- val ue
doascthandgheaich a mmeleao mp wi éaghi nogd reve y a owwieHE C- 2 .

|l ordeérol it iHECMEt m&cdnveygampetwat ihethY MPr oge aanh
over an®dg meunsttt den b bd @ patr-avtaele wenEmda. icm a rsreggime n t
should be included as one segment with a singl

CHANNEL EXAMPLES:

* CHANNEL WITH THREE SEGMENTS & DI FFERENT MAI N

* AND OVERBANK SLOPES

COMPUTE RATI NG CURVE CI D=1 VS NO=10 NO SEGS=
MI'N ELEV=482 FT MAX ELEV=492 FT
CH SLP=0.006 FP SLP=0.0075 N=0
DI ST=175 FT = - 03 DI ST=205 N
DI ST=450 FT
DI ST ELEV DI ST ELEV DI ST

0 492.0 100 490. 0 175

188 482.0 190 482.0 205
250 486. 0 175 488.0 310
450 492.0

* CHANNEL WITH THREE SEGMENTS, AND W TH UNI FOR

* AND SLOPES

COMPUTE RATI NGI OBRVEVS NO=11 NO SEGS=3
MIN ELEV=482 FT MAX ELEV=492 FT
CH SLP=0.006 FP SLP=0.006 N=0.0
DI ST=175 FT N=0.05 DI ST=205 N =
DI ST=450 FT
DI ST ELEV DI ST ELEV DI ST

0 492.0 100 490. 0 175

188 482.0 190 482.0 205
250 486.0 175 488.0 310
450 492.0

PI PE EXAMPLE:

COMPUTE RATI NGI OBRVEVS NO
DI A=4. 0 F
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G.133TORE RATI NG CURVE

Th@eTORRATI NBRVEEommamsd edt o trea tciunrgvbe h a mmdelai nage
way cross-section.

The STORE RATI NG CURVE command contains the fo

DATA ELEMENT DESCRIPTI ON

Cl D = Chanindeelnt infunchastré @dmt eoram alme toera g e
(1 to 6). For most applications u
VS NUMBER = Val begtiuonbTelrs i s an i dentificati

uséaddenthueh y q b a nsreeglneeme aZrmu mber
bet weedn®9 9medPp euseAddneagt i ve number W
specify use of flow width in the

Three maidrait @gh a mradtlianogf eeena gl e maeneatc hlel e henvti ng
the following data el ement s:

ELEVATI ON el evation of water |l evel in feet

AREA

cross-section area of flow (sq ft

FLOW

flow rate (cfs).

| £t hveal d egyiniuonb( &/fSUMB EIR8 n pauein e g a tviav eu e t he channel
must have the following additional data el emen

FWI DTH = wi dotfhhwea tseurr f Ae@hvalissedlthfhe VS
NUMBER is negative.

ThROUTMECUNCGEO mma e d utihree maf | wivdatéha e h e mdmteh annel
r attianbgif éSeT OREA T 1 GGRVcEo mmasd widt hpwint fed evatriean,
anfdl gsal iutlse channel rating tabl e,anmdteioAdtEMO pr
width of water surface (F W  DTH) using the ele

Not er:h@l Dumbfeoars h a nrnaetlicnugr ve are i ndependent
used for hydrographs.

Ther ogaxape @ akll @ meintls be i nput with tthaibss ec omm
el ememeda & dper ogwidlntlnleawli €é kt r apal asbéengahy oatccur at el y
represent the channel properties. Therefore, i
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G.2COMPUTE TRAVEL TI ME

ThéeOMPUTRAVELI ME command is used to compute a
c urtvaebTlhec.o mmasd U g evdt hRROU TcEo mmaint @ puts evd t hReROUT E
MCUNGE command.

The COMPUTE TRAVEL TI ME command contains the f

DATA ELEMENT DESCRIPTI ON

I DUMBER

I nt esrt oa la g e(tili®®) hter atviemB umber must
equahbeut fhlyodw ogbapmiuesre h hesubsequent
ROUTE command.

REACKMUMBER = Ac h amreealcdhe nt infu nbdehrie.e ancumb es1s e d
by hper o gursaend d e rnt thiief 3tvietha hilitesouts e d
by the program for computation.

NO VS Numboefral 4 egtli fohmst.mmodw al | ey secti on
VS)i gr edthelmt hper o glr @aofkadrh ma nryat i ng
cur vés(elv)ald eecyt s ® @ dper o grocarmnma g ¢

t hreatciunrgvree ima Crl DI+ Bv a | d eegytairoesn s d

i ar e alrhatciunrgveésntvi theadechaiCid &l
numb(eCIsDGI1IDa2@l Dw3phpavertagemdput e

the travel time table.
LENGTH = Reach Length (feet).
SLP = Sl ope of the reach (foot per foot
| f henumbfeal deyt ( NBSHent eamed gate number , only a ¢
curivees evdl t hreatd uinrgvleb q utadl haeb s oV auloutehvea | 4§ eogpt inou mb e r
speciThabttohwe atvieste mputt ®teila@mtciunrveeC | Da lou ét dhra n
1.

Toavoicbnvergence probl ems wilée igtshl exgpfeeOdlthdarnc o mma
0.030

I fthe I D number is input as a negative number,
drainage way "rating curve-travel time" tabl e.
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G. 2 STORE TRAVEL TI ME

TheTOREKRAVHL MEOmmaed ¢t @at ebhvei me table. A trav
requtio edathegy dr ogibaugth a pipe or channel using t|
command is not required by the ROUTE MCUNGE <co

The STORE TRAVEL TI ME command contains the fol

DATA ELEMENT DESCRIPTI ON

I DUMBER

I nt esrt oa la g e(tili®®) hter atviemB umber must
equahbeut fhlyodw ogbapmiuesre h hesubsequent
ROUTE command.

REACMUMBER

Ac h amreealcdhe nt infu nbdehrie.e ancumb es1s e d
by hper o gursaend d e rnt thiief 3tvietha hilitesouts e d
by the program for computation.

LENGTH = Reach Length (feet).

SLP = Sl ope of the reach (foot per foot
At abwiduipg i nett ®elhe mmathwnput , with each table e
foll owing data el ement s:

DEPTH = depth of flow (ft)

FLOW = rate of flow (cfs)

TRAVEL TI ME travel time (hr)

Thper ogerxapme ©1a®% alell € meindtdsn pvi t hd smmad if ¢tstksh @1 e ment s
are used, the prwigekhmr aypaal wiewdly ott haeec cuarbdteel v r
t hceh a mpreolp eTrhtei reesficsreec,o mme hH® d e me @ s eTchfei el &€ me nt
i nput must contain non-zero depth, flow and ¢tr
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ThROUTcEO mmairs & bper e vicoounspluyt e d ot i imm ff et théea ahnae |
numbteoogwhedr ogha@ib h mreeedenhdai dp y hter atviethdn.c ® mman d
usthvear isatholcea @ € ffilcoi oedn-neoctult @argd wurd r | iaw & tseurr f ac e
sl dpe af l gpSoedeMMeER B Y MMa n d aflrur d @ e@h hpgsrso ¢ eTdhiRiO& . T E
command must follow the travel time table.

The ROUTE command contains the following dat a

DATA ELEMENT DESCRIPTI ON

I D NUMBER = I nternal storage |l ocation of the
HYD NUMBER= Hydrograph identification number
I NFLOW | D = The internal storage | ocation of
DT = Computtaiteieoenp o ulrfshceomp at i on ti me (LC

nodhanfgredirhienf hgagrr apaBT=0s.h0o blkd
specified to use the DT from the

TheDumboetrhienf hpr oo dofwhi f €et from the | D number
hydrograph.

EXAMPLES:

ROUTE | D=7 HYD NO=120.3 | NFLOW | D=1"

ROUTE | b=35 HYD NO=PARK.S5A | NFLOW I I

Not errh @0OUTEO0 mmaunsdd hvear i asbtleer age coef ficie
procetdhuates a part of the Agricul tur e
progProguaserhonbdttdleol | etvahgmebntwinned
the conclusions of “Application of
S| cAreAdr oy €@sAlh.d e msR.nde g glen9Psr,oceedi ngs
of Coonf ec@mnwWest oo d\pd ma gnd mestalsi ,e g o,

Cal i fAssoaiodStiaothkd oo d Pl ain Manager s
Fl oodddma geAmsmmtci ati on) “The wvariable
(VSrCoutpirmg eodduHYeMO t hat has bietelme c o mmo
Al buqueerregaa,® r o dauictehtc an't routing error
pealkegrdogr aplas wmraloylduski ngumeChade

should be generally be (sic) wused in
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G. 2ROUTE MCUNGE

ThROUTBMCUNGE command uses the Muskingum-Cunge
t hr cacchta nrneeal’c htiMu s ki ngumoGumegcehnisqoaeae adi ncoef ficie
met h dnahd c ofuchry d r d u f f lm & sompath y sci hcaapr eolp emtdli emd | owi ng
hydr og(rRadpfthiC F IL obbydd r oPl aocgkyhsgeeM a s ulaSAr nEyo ropEsn gi neer s,
DavCal i fo99@W3a0,) The ROUTE MCUNGE command must
RATI NOURVESTOREATI KE@RVE0o mmamhdEOMPUTRABEL TI1 ME
commamssduts dt hda smmalmhd®®OU TMECUN GEo mmah ave g e lreat i ng
dafadriper evidoeubssdnyr ating curve (as created by th
command or the STORE RATI NG CURVE command)

The ROUTE MCUNGE command requires the foll owin

DATA ELEMENT DESCRIPTI ON

Outfl ow Hydrograph

I D Number = I nternal storage |l ocation (1 to 9
Outfl ow

HYD Number= Hydrograph identification number.
I nfl ow Hydrograph

I D Number = Previously defined internal stora
DT = Computtaiteneoenpou®sgsgteed value is 0.0

timpefrom the inflow hydrograph |
positheremim of that value or a val
pr ogirgasnd d htel meiepe g at hakes ov ault use
usddh.l ebeamreee dhahngbelvalfue tweal ue
specified in the RAINFALL command

Length = Length of the channel or arroyo r

Number of

Subreaches= Numbentwhi ¢thehaal or arroyo reach
comput adi winSdubgligyevsat! euBea ntdhper o gr am
det ertmiaeapes opa li latéeheeu moesru b r eiaxc h e s

positive, the maxi mum of t hat v al
pr ogti amdd .hneu mdearegat hales oMl adtua s
used.

Sl ope = S| omfte hceh a noneerl r o g aichhoopger f oot . For

sl ope conditions, the slope of th



Matri X
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Regr e Loiden=

CCode

MM Code

Thieumboert he

hydrogr
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The matrix code is 1 if det ai | C
pirnt ed, 0O if it i s not to be pr
conf i ronimu mesmi acbh uttihpey | nwtidl ul tkbed y

very long. A valwue of 0 is nor mal

Threegr esosliBotfihMus ki ngu@-aSfuebhgef i t

to the rathag-tunearubsnngrpol ati o
are toabkoffati tlomic function of t
maysmooth computational anomal i es
conseqafting ricfhi acnagaetlsi arcoeung hthsezs s .
idaittwmbé it bhreatciunrgvsel ngienatrer plbsleat i on.
Bidaitmbé it © hreatciunrgvseias g e pn ca nidd n
anonaittere 3-point average wil/ |
c omp uttaliiisnmit Ib @freuthicon of the AHYM
comppt eghARegr eGaeddsnholé d etho st
applications.

Ccodsif hCensustabmonneg&trieae' s sugge
proce@uiCelinu shtenonne g alPtoincagggest ed
procedamn3lidh)e C's may take any sign.
t heTi b artghe@ n Ohldbutr lsper o gfr iarms twiets h
Ponca'gg s toe @dtdhuértichreoutf sngtfalbd w,

i ser owitFehde adgg s be @& dfe 0 & 8a ntdh e

DTi . OHLu rosr smal l er, the program
S uggepsrtoecdefdaurroaut Tng@r ogr d ehrita 8
unstcadndeasi annegative f | opeakat e,
hi gthteahenf p ®adilhies sallgg ¥ aaffec@Co d e

is 0O wi@hod. @ao5usrpseci ihe dRAI NFALL
command.

Thdata item specifhesnitilemawdati o b
themaxi mum fl ow t hat wi || be wused
incrememéabutliMVgCode{ hmeaxi mumw
ratwel bdé&sddIMCodede etsisd pr atbedtoween t he
maxi munmi ni mamwid & s eTchedef aaliuse
O.Bhes al suggested value is 0, an
def aabbDoSi.nchkkMCo d és hheacka ¢ lae nefn t

t hReOU TMEC UN GEO mmat nhdea Inleea dbts peci f i ed
and the defaul't val ue wi | | be use

inflow hydrograph must be differe
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Furtiméor omatMuosnki ngumeChhddeaodi sogt ahped Adi X
TheFread and Ponce suggested Hnrga medydesml age, f
Prinainplras{ Vcvisnt @ 89,e nHailElreg | e @WloioNdfgsnpl. Er ea d,
“FIRowt ( GlgdpHamn d bdoykd r gD aovRyMa i d nkednitl, ® 8Mc,Gr a w -
Hi INle wWorNXY)T.e s toitnhdeHY M@Pr ogir@amQ Sant ec, Il nc. for ¢
i ndi ¢ htee@fFr e ssdu'gy epsrtoecdesdhuirftethpeka i nt ensity of t he
hydrograph and that when the routed hydrograph

hydrol ogic model, thweldmewebrehobhfgdepeb&ehl owmpat e
usefPoncar'gsgeed procedure did not produce this
nasbti | i ty with Ponce's suggested procedur e, it

i
i nt € DVIPl. B & wrtse sehs macloimput atimed & revgadl aendienb er
ohydr ogo iapadhesp r & eenrtdi urtefhlyaw ofgmBptho @ 4 - sauerve nt .
Tane ¢ hriesqui rtdaaemne e n ® AHY MOamowccommb@@Epai nt s
in a hydrograph.

Recomme nTdh&OIUAME UNGEB mma hdlné de cfi darinéad ama |
constopemhadwe ECEODEOanwi t ReAl NFAdmmaad ang
DTH. Bau(rosrmaltioeers)Muis&ti nguoh £ meuld bmRPo nc e’ s
formul ati on.

EXAMPLES:

* SPECIFY VALUES FOR DT, MATRI X CODE, REGRESSI
* AND MM CODE
ROUTE MCUNGE | D=2 HYD NO=110 I NFLOW | D=
DT=0.01 HR LENGTH=20000 FT
NS=0 SLOPE=0.001 MATCODE=1
REGCODE-=3 CCODE=2 MM CODE=0. 6
* SPECI FY VALUES FOR MATRI X CODE, REGRESSI ON C
* BUT NOT FOR MM CODE
ROUTE MCUNGE | D=3 HYD NO=113 I NFLOW | D=1
DT=0.0 LENGTH=20000 FT
NS=0 SLOPE=0.001 MATCODE=1
REGCODE-=1 CCODE=0
*» DO NOT SPECIFY VALUES FOR DT, MATRI X CODE, R
* C CODE OR MM CODE (USE DEFAULT VALUES)
ROUTE MCUNGE | D=2 HYD NO=110 I NFLOW | D=1
LENGTH=20000 FT NS=0 SLOPE=0.
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G. 2RKROUTE RESERVOI R

ThROUTRESERVOd Rmawvsdedo ahedr otghm@adhgthesny s o®imn g

t hset or age-nmentdhifocdhabbe, containing a maaeutnfulnovw f f
and storage characteristics of the detention s
The ROUTE RESERVOIR command contains the follo

DATA ELEMENT DESCRIPTI ON

I D NUMBER

I nt estharldge ati on of the outfl ow
(1 to 99).

HYD NUMBER= Hydrograph identificati on number
hydrograph.

I NFLOW | D = The internal storage | ocation of

Thdatfmol | byteadiolfig Di § @0t f | owelsetnoernaeghet h e ll € me nt

having the following data el ement s:

OUTFLOW = Reservoir outflow (cfs).

STORAGE

Reservoir storage (ac ft).

Theut falndlvova¢mestncrfecara @ b ii mthoeut f | o w-ashilbde.iamg et
| iomfehoeut f | ow-ashinloehta §evla | uemmut falngdvor Agenaxi mum of
outfl ow storage | ines may be input.

I f hHeY Dn u mb(eHrY®O) B n paustn e g art U mteehienf hpdvr oga bhabs
t r anstftehoaue dhlyodw o g nrdepsher v ot by @ a Shaed.pabiglsiett ywl
when evaluating a watershed network with and w

EXAMPLE:
ROUTE RESERVOI R=5 HYD NO=501 | NFLOW | D=3
OUTFLOW (CFS) STORAGE (AC FT)
0 0
22 533
200 555
1000 601
2000 648
3000 694
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Ap
el vati on
i n
el

ment s:

DATA ELEMENT

OUTFLOW

STORAGE

ELEVATI ON

The foll owi

EXAMPLE:

ROUTE RESERVOI

r
e dat a.
pPUODEanumgare ah@n® hreersveo i r
e

ng

Computer Program - Users Manual
efalrtefdnrah BRROUTREESERV®Od Rndanal | ows the input e
I f a code designation is added
table must contain
DESCRI PTI ON
Reservoir outflow (cfs).
Reservoir storage (ac ft).
Reservoir elevation (ft)
example shows the command for mat
R=4 HYD=POND. 103 | NFLOW | D=3
OUTFLOW(CFS) STORAGE(AC FT) ELE
0 0 10
10 0.5 10
15 1.0 10
20 2.0 10
25 4.0 10

Theut f(lcchwgit o ( afgfe)x rhfe Ir isohfehoeut f | ow- st otraalghesbte | ev at i
f

i n@et. Ama x i b ut

| ow- st olriameeyp e th @ lvaartd & e i Latb | e .

Thealodeceode si gmaea fitébdweu mhoegro i tnhwsita pped hhey dr ogr aph
rout iabmthéRROUTREESERV®OUtRpot egewisty bl wie 8 4a,raec cept ed

by the

o

Code

g wN Bk

10
2 4

AHYMO progr am;

Me a n
Al

Ev
Ev
Ev
Ev
Ev

n
(0]

® Dd®D®DD (D
- = = = =
<KK<KK<KKKXKDT

for

exampl e:

appear in output

point appears in output
point appears in output
point appears in output
point appears in outpu
point appears in outpu

ACODEFBopter mei tiedhsud dd woer i (RIOUATREE S E R VfOd Rwia t h

no el evation

dat a.
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If a code number is entered as at hdeeacli nmaul mbpeori nw
t hoeut fhlyadw oigs aghven a DT (incremental time) equ
val ue i npdshiet it tre"rpthh thdee ¢ ipmoa 'nTtepbo hi h i mbférem 1 t o
8araec c elpyt etdhe program {1 eped shi hlu. olmdirbta &.va)a.t i Toh e

ot hweh o lemipeorr t ib bleeof tt hdee c i(ma3le8.,.,8.,82 146,299,249, 7,

24 .18h)o.t , tnhuemhedotddde d j ubsyt lepel o gtr memd thd s n d iTthibgrt.i on

i gsevudrmtei mpo uthe mughee vodehidesf h pyavr o Tt a peds0 O .

Wh etnhReo URes ecwoima sd u s e dr esidtnicedrdnget t @ mc rteh@ed e

of hoeut fhlyaw oy hhla,maeyobt@r es a&vi v enée ADHY R o mmand .
TheADD HYD command normally uses the small est
TI ME command can be used to change the DT for
mai nt @ahlb@adD esames peci h hAeDADHY I o mmédnads si gme qqayt i v e
number to the I D number with the | argest DT.
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Ther HYz ommasd egr it deO @® i smmfihsy d r o ¢ hpeepdhk, o @t B me

G. 2RI NT HYD
of peak fl ow,
The PRI NT HYD

DATA ELEMENT

I D NUMBER

runoff wvol ume, and basin area.

command contains the following d

DESCRI PTI ON

I nternal storage |l ocation of the

CODE = A c o dheu mbuesreadc onttrhaeeetafidr hydr ograph
printing.
Theodeae mhenrdi t hneuensboefro i mft bhey dr o g b apprh htasard h e
foll owing table:
CODE VALUES
0 Al'l values and totals
1 Only totals
2 Every 2nd value and totals
3 Every 3rd value and totals
5 Every 5th value and totals
10 Every 10th valwue and totals
20 Every 20th value and totals
EXAMPLES:
PRI NT HYD | D=12 CODE=1
PRI NT HYD | D=50 CODE=5
Not d:t is good practice to include a P
hydr ogonmpwt ati on (COMPUTE HYD and CO
comands), after every routing command
ROUTEESERVORBRRY) er every hydrograph ai
comman and after every hydrograph d

MODI FY TI ME

commands) .



G.2@®LOT HYD
The PLOT HYD
The PLOT HYD

DATA ELEMENT

I D ONE

I O WO

Q SCALE

T SCALE

EXAMPLES:

* PLOT ONE HY
PLOT HYD
* PLOT TWO HY
PLOT HYD
* PLOT ONE HY
PLOT HYD
* PLOT TWO HY

PLOT HYD
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PLOT HYD

command is used to plot one or tw
command contains the following da
DESCRI PTI ON

I nternal storage |l ocation of the
| nt esrtrodlageotiimemcbpdr ogGn&Ophbnl y

one hydrograph is to be plotted.
Thescale of the ordinate (peak f1
detertmii mmodi mymr ofglr mgthelmea X i mu m
pedédkw ki thhyedrr ogx a@géh@SCALMERA Xi mum
value, this hydrograph value wil!/
The scale of the abscissa (time)
scalsebest ablyi sthheed maxi mum ti me of
flow.

DROGRAPH

| D=17

DROGRAPHS

| D=16 | D=17

DROGRAPH TO SPECIFI ED SCALE

| D=16 | D=0 Q SCALE=500 T SCAL
DROGRAPHS TO SPECI FI ED SCALE

| D=16 | D=17 Q SCALE=500 T SCAL
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G.2COMPUTE K AND TP

ThEOMPUKANDO R ommassdedal ithhAclY MONh tdr oghapdhr e e
segnmeanmmaincs i bmhpee 4 k awdt ome e @alahy d r o @ reeqpuhd lo
specvdl EBBsaccomphbynetieftyhKemnidR al wretivea | airea u a l

t ohsepecvdli #deh aoptehHeY M nhgr ograph i s determined
peak flow will vary by the K/ TP ratio.

TheOMPUKRKAEND R ommamatdteasl b skCcOMPUMRER o mmamtdhen p u't

dait mc [tuhGeOBMPURER o mmamd ae méot Elpwhkcea | i bdraatttibhoen

cal i bdraabtaicognnt aai nppseak fl ow quantity, only the K
fl awat i mped k owliusepec ibfoit kg nTWPR alsu evi | | be calibr
pr evicoourspliny eld oigs medib ¥y n pdah e g ant u rvlkeesrhcea | i bvraal tuieo n
(tdles ovlaulivied ¢ pr & Bl eonftp r e v i coounspl iyty @ d o gbroat phke) ka)n d
TP(p)vaIaeceaIibsraarttaelnueydrogaamastclhmaluoafs the previo
computed hydrograph.

Not er-hec emmavindld n eal aatreggiea notpirti ynatnedtutsseh ou | d
nor mablal yé dsrpeci @uti rwmtd.ditta @ammplt ogr am
out pat i bouwttipsetmtt hAecHY MO . PiyIde mupluantcehd
cards) to simplify acquisition of <ca

EXAMPLES:

* CALI BRATE K TO A PEAK FLOW RATE
COMPUTE K ANDI DEB3 HYD NO=121 DT=0.01 HR
DA=0.15 SQ Ml CN=638 K=-0.08
TP=-0.16 HR MASS RAI N=-1
CALI BRATED PEAK=300 CFS
* CALI BRATE K AND TP TO A PEAK FLOW RATE AND T
COMPUTE K ANDI DEB3 HYD NO=121 DT=0.01 HR
DA=0.15 SQ MI |l A=-0. 05 I NF=-0
K=-0.08 TP=0.16 MASS RAI N=-1
CALI BRATED PEAK=250 CFS
CALI BRATED TI ME OF PEAK=1.75 HRS
* CALI BRATE K AND TP TO PEAK AND TI ME OF AN EX
COMPUTE K ANDI DB4 HYD NO=153 DT=0.00
DA=0.25 SQ MI CN=95 K=-0.125
TP=0.250 MASS RAI N=-1
CALI BRATE TO | D=-2
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ERROR ANALYSI S

G. 2&ZRROR ANALYSI S

ThERRORNALY Slo$mavin delt er mi ne the error at each h
standard deviation and the percentage error in

The ERROR ANALYSIS command contains the foll ow

DATA ELEMENT DESCRIPTI ON

I D ONE = I nternal storage |l ocation of the
I D TWO = I nternal storage |l ocation of the
EXAMPLE:

ERROR ANALYSI §D=5 | D=2
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SEDI MENT BULK

G. 28%EDI MENT BULK

Th&EDI MBNTL Ko mmanud t it fhvea lese e mpaud hydr ographs by
si mutl leaf & e stedd i ma h k(itrhggc riefals®w ¢ & u ® ¢t dhneo v e noefn t
s&i ment with the water). A single bulking fact
(cfs) maVyhkel Kiarpgusbprp ltioed he hydrographs comput e
HYDCOMPUNBMHYDEn@OMBT EALBHYDcommambdbBacitsppltioed
hydrographs that are computed by commands that

The SEDI MENT BULK command contains the foll owi

DATA ELEMENT DESCRIPTI ON

CODE = acodepeaisiyngl e bul king factor (C
fl owbaklul Kiacd GOPEECGQPDE® hsei ngl e
bul Kiarigsdmee x h v @atl luUGcODE+ Ztiealof ¢ o w
rast e(cfs) and bul king factors is
bul king factor el ements may be in

BULK FACTOR the single bulking factor when CC
when CODE=2, enter a table of flow rates and b
Q = The flow rate in CFS associated w
BULK FACTOR The bul king factor for the given

Not €roguaerrgeaut itdhmdwse SEDIME BULKI NG facto
frequently not sufficient to examine al
structoneeceyaatterlagns ed i Wh ethhsee di anemv ey e d
t mf acielxicteyehltsr anspaptcity, aggradati on
sifgncantly reduce the ability to convey
bri dgelsyemrdmagddnda mgmisehewadt er conditi ons
signi riedae8l ynreanrt s p p aacnaaywpsieu ggd thrguct ur es .

EXAMPLES:

* SI NGLE FACTOR

SEDI MENT BULKCODE = 1 BULK FACTOR = 1.10

* BULK FACTOR TABLE

SEDI MENT BULKCODE = 2
AT Q = 220 CFS FACTOR = 1.02
AT Q = 500 CFS FACTOR = 1.05
AT Q = 2000 CFS FACTOR = 1.15
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SED WASH LOAD (SEDI MENT

G. 3BED WASH LOAD (SEDI MENT YI ELD)

ThEREWASHOADommaondpthwveasd maedi ynealind,h s awat er s hed

arkeasoeab ashiyrdr ogsidapigeodi Uhed&SokikadkEguat MOBIRE f :

JR. Wil l i ams, 1975, “Sedi ment -Yield Prediction
FactioRRrrese®r ospédethuwbbPodeycti ng Sedi ment WS el ds
DepAtg.r i c ARSu S @904 - ZITthzp mmamadal BRI MENELBRS

HYMO and in earlier versions of this program,
commamg | i cTahleir li igioymana mdnmealyp @ s wdt hceur peogwearnsi on
to provide compatibility with previous input f

The SED WASH LOAD command contains the foll owi

DATA ELEMENT DESCRIPTI ON

I D NUMBER = I nternal storage |l ocation of the
SOl L K = A soil erodibility factor (K).
CROP C = A cropping management factor (C).
EROSI ON

PRACTI CE P= An erosion control practice facto
LS = A watershed | ength and gradient f
PER | MPERV= A percentage of i mpervious waters

WASH LOAD
FACTOR

Awaslhoddcttlhode f iameedsj usft oarerotdl o c a l
condiltéiwas . | oad factor of 0.0 is
Usthdee f aalouBe. Av a loufle. Wi h ¢ gtadn ewa s h
|l oad factor. A value of 0 or 3 is

RecepbhesMexisug ddatmtie MUSLE equateshivmayylebd us e
( sus pfeinsdeeddi Ime ddntoitn c | a dtyrnagn e fp erdait ewh @éfhgee di me n't

yi dlrdome MUSLE equation is multiplied by three
command is used to input this multiplication v
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SED WASH LOAD (SEDI MENT YI ELD)

SEWASHOADommabBdappwhead cal i birsavtaii d wibdldemput e
saldi meadf wre my b cper ditthmdaspsp | if dadHUS LeEqu at i on,
ebredat eirgioal a si gni foitcoasnatd i preeradie miger g @ut hwe st |,
di medowmldomdpes ubst grtemal tywan the wash | oad, sc
ADommahdcreenb@s edi r eotmptudea tdi yneae lhdp.pr olpao ¢ alt e
ctors are available, the SEDI MENT TRANS comn
ADommammd comperdat ¢l hocaadido s aldi memtiadné r ansported
a channel section.

Th
t o
w h
s e
L O
f a
L O
i n

EXAMPLES:

* PREFERRED FORM OF COMMAND NAME

SED WASH LOADI D=5 SOI'L K=0. 34 CROP C=0. 5
EROSI ON PRACTI CE P=0.6 LS=1.3
PER | MPERV=10 WASH LOAD FACTOR=0

* ALTERNATE FORM OF COMMAND NAME

SEDI MENT YI ELDD=5 SOI'L K=0. 34 CROP C=0. 5
EROSI ON PRACTI CE P=0.6 LS=1.3
PER | MPERV=10 WASH LOAD FACTOR=3
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SEDI MENT TRANS

G. 3SEDI MENT TRANS

Th&®EDI MBNRA NSO mmamimpatthe bed material transpor

channel section. The command uses a power func
6 = &YV - C (g.26)
where: ¢ = unit bed material | oad (cfs/ft
Vv = average velocity (fps)
Y = hydraulic depth (feet) = areal
C = figedi onmad lo@sand zyhcenkty ati on
wei ght expressed as a fractior
as bfactand or coefficients define
Foarid and semi-arid conditions similar to thos
coeff( diceamdijsabedrevelfapvyer aPulebeldoaquati on,
anWoomedi fitcadi ddn A. Einstein met hod for comp

concent RaMu oeR .tkagasrsh. DHar vfeoRe s o lComes ul&t ant s
Engi neneem@ ., Endecoohnr ieduftdarmg F CRe d i aneHirto sDiesn g n
Gui,Nevemboedrnhfeact orhséP M- Wlet hod wi | | t fagarrayd abtai soend
oft he bed mater i alS diSeaenfF o gDieoseiG gBn. (dEla3g-ce3f 8odr h e

di agafalme b, c and d factors. Ot her forms of t
Engi nelenrail nggF-il a1 VSiyaslt (eSnsma nasn,As soci ates, DA9BE@N an
Gui defldCrim&sa pHiysd r &u Ir iuatibuarn&lsyi( IS mommAls socli B8 k,s,

f dUr bdma i a ardl eo®odn tDri sltDreincvCepr]l ,o rZaedlal)daiu | | eevehoped

ar el at f ccrhsamiwpet BF pfwi ssedi Ime & d' IAh e or eD e rci&keddy me n t
Tran&€pgorat Samd CBadonAl Régi Pneotf.hDe. Bi mGysposi um

on Erosion andl198&) mevint &t itthe f ol l owing for m:
g = 0.006¥2GA" ¥ 30p°- 61 (g.27)
where: n = Manning's Roughness Coefficier

Dsog = Average bed material gradatior
G = gradation coefficient of bed r

T heo wfeu n cetgiuoaat fi 8eE DI MERANS mma atdhle@applibézde | | er

and Fullerton equation by use of the foll owing
a = 0.100%ct>pn !t (g. 28)

b = 4.32
c = -0.30
d = 0.0
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For the Al bugquerque area and similar New Mexic
Womet had adadl omg hceoef fi cEmgAsE@B.- DF)Seedi s ah t
Erosion Design Guide

The change in sediment volume of a channel rea
dv f£ihdlowdttl gw)] dt (g. 29)
where: dv = vol wneedi ment ed @t ) - ) in the ¢

reach.
gs(infd owgedi meanrs pibrettlvee afcdm upstream a
| ateral sources.
gs(outfd owgedi ment transport rate out of
dt= i ncrement al time for volume <cf

The SEDI MENT TRANS command contains the foll ow

DATA ELEMENT DESCRIPTI ON

I D NUMBER esrtoallag e toifort he

Il nt hydrograph bein
the channel (1 to 99)

I DS = A sedi ment storage | ocation for s
CODE = Acodealet ertnhfeage e rodpyr i ntthheyglr ogr aph
valarsdke di tmeanfspofra@@®@DELt pr enmtery
hydrograph val ue, CODE = 2 prints
a Coef
b Exp
c Exp
d Exp = Theoef famd>pnte nt factors for t he
equation.
NUMBVASH = Nu mboetrl e memmheabfvadmad concentratio
| f hv asli ke n hsyi nogd rec e nt alauwse q ol irte d
i 51 ,hceo nc e nitabatt afionetper e vS HWA S H
LOAD command, and no concentratio
WASH LOAD = A table of flow rates a wash | o

nd
concenttraabtlieon Thiei f 6o wit ®ebtyt hper ogtraaen( 6. Ahd i s not
i nput. Up to 10 fl ow rate/concent
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gram
9
ANS

Number of

section

el ement s = Nu mboekrl e memhsee c pr o p & rathlilfehsi asli use
negat CkbBil oa@)seec pr op emdeb teasfi rncerd
t fe o hper e vOOMBURETI 8GR VCEO mmé o d
the CID identified.

Section

Properties Table

(FIl ow, Velocity

& Wi dt h) = At albmlseecpropest used to describe a
defd nes flow (cfs), vel ocity

(ft/
recommehtelesee nt ipor operties be based
analuyssivreg if 6 ws b @eas t a nsdtasrgdseurr f ac e
proé&maldyusH&@- RAHEC-2 or WSPRO). T
s ectpiroonp elr & s exxn t he Manning's equ
COMPILUE RATI NG CURVE <command may
accerasti mate of the sediment tra
reach.

Th8EDI MEBENRANS mMmd uses a maxi mum wash |l oad conc
wh ermn mp ubtehda ¢ etrriaanirs pwok ¢ mwea 3§ @ dn ¢ e nd a raers oamBeE D
WASHOADomMmMé&e NUMBASH- lI)hhdasdhée ghenmcentrsadttd ®,n&G0 0

PP M4 w hpeo wfeu n cet gi uoarnb ut e, gdh@m ¢ e nitignactl iuodheed 4 o a d d
tosatiomemput lawad vloa@dn c e n & rda trieoantslungt eeo mma rhde,s e

i nput val ues are used even i f they exceed 60,
al | awed 6 80 ,POPOM>-TWh.i shaep pr o xipplaitrfeiontu 1 o o a madbgo,v e

t hvy sltummeat er / srd Kitimexded n@gNeerwt oni an Fluid and the b
sedi ment transport assumptions no | onger apply

EXAMPLES:

* Using wash | oad concentration table and
* section properties from COMPUTE RATI NG CURVE
SEDI MENT TRANS$D=41 I DS=2 CODE=10
A FACT=0.0000015 B EXP=5.75
C EXP=-0.6 D EXP=-2.1 NUMBER
CONC=10000 at ZER
AT Q=1000 <cfs CONC=20000 PPM
AT Q=3000 <cfs CONC=30000 PPM
AT Q=10000 <cfs CONC=40000 PPM
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PROGRAM ERRORS

Occas ipornoagekagnc wi # é n ma b a b ednatéol nydwatt ar Dhese may

be

i hhfeomimessggasbagthpedogarabny system errors generat

systWhmenx per ieamrdinfrsgs tseipolié dh etchieu t fpiuTtlegr o gwialni
freqguentniynme diad thalmyputi det eicacednmaSn ditcheer ogr am

ont g aadianb & ir g¢mixlhdee ¢ ipmdinato,l u2nintsr & fgehx a @y NOa n d
the LOCATI ON command) these el ements should b
experienced by users are:
| Nogpeltlhceogpmamade s a ¢ ticloyl ulmnhsr 2Wghower case | et
are allowed in the command field, in the nu
! Placing numerical data in columns 1 throu
I Pl adidrcmga l points in text abbreviations in
t hrough 79)
i.edl D No.=2
DI AM. =4. 0 SQ. FT
AREA =1.25 SQ. Ml
DI ST. =125
HYD. NO. =125
are not all owed
I Mi xing numeric characters in text comment
i . el DON2 i n pl acleD oNO=2
1D NO=3 i n pl acleD oNO=3
FOW RATES in pl acFeL@W RATES
SQ 1M in pl acxeQ oMl
Not e: The character with the error is |
! Pl acing extra spaces in numbers.
i.el0 1.0 i n pl aclel 1lo.f0
| Leavduaghiye qud amlde mie addha £ & e meanmuts t be includedc
sequence specified, even if the input dat a

l Havihyglr ogfFr apwtheast exceed t he

k fl ow valuwu

pea
ROUTE command and the ROUTE RESERVOI R comma

I Specifying I'D numbers | arger than 99.

'l npubht mhigrifeorim2 EBhegponkaot imadatl | olvsteh.e
foll owing fleomO0DOr Oi nput
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ISpeciaCybhgdrmwhemut hngolhgarmsreaelivi ashi nrgdtei ng
curve (single cross section).

. PROGRAM UNI TS
The AHYMO program uses the following units of

MEASUREMENT UNI TS

Area (Cross Ssequinoe) feet (FT)
Area (Land) sqguare miles (SQ MI)

Di ameter (Pipépet (FT) or inches (1 N)

Di stance feet (FT)

El evati on feet (FT)

FI ow Rat e cubic feet per second (CFS)
Initial Abstraoaches (1 N)

Concentrationparts per million by weight (F
Rainfall i nches (1 N)

Runof f i nches (1 N)

Sedi ment Yieltdons (T)

Sl ope foot per foot (FT PER FT)

Ti me hours (HRS)

Uniform Infilinahesesnper hour (I N PER HR)
Vel oci ty feet per second (FT PER SEC)

Vol ume acre-feet (AC FT)
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DI FFERENCES BETWEEN OTHER VERSI ONS OF THE PROG

There are ot hhleYM@ r o gilignamsal oefh i mdhfave some capabi
ot hAeHY M@ r o gamim mehlg a ¥ @ n c h babvnasi Wia b hveesr ® iH¥MO.
The program differences are summarized as f ol
1 USDA Agricul tural Resource Service Version of
a A maximum of 6 I D numbers and 300 hydr ocg
b. HYDhumbmergryl have integer values and may

characters.
c . ThEGOMPUMRER o mma adumsed nldNFolidsOmris yNeRC S

CN is allowable. The NRCS di mensionl ess
d. ThreesuhydamdgoadfeDMHYZ o mmanmdteli f fferr i ¢

two existing hydrographs.

e. The PRI NT HYD command can only use Code-

f . The PLOT HYD command cannot specify scal

g. ThBOUTEomMmamdy not be able to use some
sections.

h. ThE@OMPURETI|I NBRVcEO mma& mch 0 0 npar tad ci unrfjvoar
pi pe section.

[ ThBETOREATNG CURVE command must use 20 t
STORE TRAVEL TI ME command must use 19 t

i - The ROUTE RESERVOIR command cannot use
stonadihrencr eméemwagheo ut put file cannot b
maxi mum of 20 outfl ow storage values cal

k. The summary table is not availabl e.

. Onltye SEDI MENT YIELD form of the SED W
available. The percent of i mpervious anf¢

m. Thel VI IDEDRAI NFAOOMPUNEHYDGOMPUREBIYD,
LANDACTOM®DARY TI ME, SAVE HYD, COMPUTE
SEDI MBNTLISEDI MBNRANBQUTMCUNGIEQCAT la@N
COMPUTE LT TP commands are not availab

n. Only capital I etters can be used in th

[
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J.2The modi fied version of HYMO (HYMO103A)
a. A maximum of 6 I D numbers and 300 hydr ocg
b. HYDhnumbwirBhlilpy iorutvi timt e qad memgha yot use ot hel
al phanumeric characters.
C. ThE€OMPUHED o mmamdnohiavehe NRCS di mensi on
hydrograph.
d. | t edigghijkl, m and n, fr om (tHhyeMQolrahB8idou s s
apply.
J. 3 HYMO_&%er sofdMMW>i tmodi fi candmmance wentyenE.
Anderson, and used in the Al bugquerque area. (©
a . A maximum of 12 I D numbers and 300 hydr
b . HYDhumbma g sreu mbwirtsh 2 deci mal pl aces but

al phanumeric characters.

ThEOMPUMRERZ ommamadmnséd nldNFolidsOris yNeRC S

CN is availabl e.

Th&®RAI NFACOMPUTNBM HYDCOMPTUE ALB HYD, LAND
FACTOROGDI FY MEAVEHEYDCOMPUKEND PSEDI MENT
BULISEDI MENRANBQUTMECUNGIEQCAT la@RIOMPUT E

LT TP commands are not availabl e.
TheYMO_Bé&r iHYMM® assSUBT RAHCYTI: o mmad mhd ot

avai bathkedYMPr ogmbhmatad wnrgvaep a iftlhiet ¥ 1 DE

HYZ ommamdleHY MPr ogoadbn@m s epgrows dmmf bacti on.
The HYMO_86 COMPUTE RATI NG CURVE command
a pipe diameter in feet. The AHYMO progil
Amaxi nmufm20 outfl ow-storage values may
RESERVOI R command.

| t ems f , i, ], k, [ and n from the previ
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HI STORY OF AHYMO PROGRAM DEVELOPMENT

AHYMO990 (© 1990, C. E. Ander son)

Thivatshfei p st | | aradaijooer| o & bper o garmadhfel r 5 &l e s i gansaht ee d
AHYMO program. This version included the follo

a .

b.
c.

Abi bi lOQOMPURER o mma mdien iathisatlraamdnii dironrfm | t rati o
in place of the standard NRCS Curve Number.
Revisions to the channel ROUTE command to e
Abi I osas t anNMRCEBI mensuoiny cerscsigp la @d enHeY M@ n i t
hydrograph.
A new RAINFALL command was added. Eight r ai
Ane@OMPUNKEHY T o mmavaa d dtesdi mpu sioet ynsephy tdr ogr aph
procedure with initial abstraction and unif
Anewbl VI DE HYD command was added to divide
flow rate or a rating curve.
ThROUTREESERV®OO Rmavad e v it @ae¢ dionwmuintu t pauft el evati o
ta in addition to storage and discharge Vv
e PRI NT HYD command was revised to allow
EOMPURETI BBRVEo mmavmdgn hahat¢ dapw pectioen
eci fied.
MYINOe | e mesretdhry d r olga la gnhairse ¢ s ® dhwou mboea sl d
i nput following the deci mal point (i
rogstaowagr paneédéeéd sworage of up to 20
hydrograph storage was expanded to

>S5S ®d® OO oSSO0

4HocH0o 44
0B

Thesample data set from the original ARS HYMO
program. The only numeri cal change was in the
accuracy and equation convergence was enhanced
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K.2 AHYMO991 (© 1991, C. E. Anderson)

Thugpdet e he AHYMO program made revisions so th
reviostinGeno §x1 b u g uDeervoeu eoPprnoeddet st dladtse irmregv a6 Bd me
( Auglus®P MY hfeo | | 6 wia twgerreesv if $ @ dndeH Y MO 9p9r0o gwearns i o n :

a. ThRANFALL command included three new rainfa
di stribution types.

b. ThEOMPUNMHYDc o mmawvad e vitsiendc or p breralttedr ogr aph
par ameters from the August 1991 City of

computational results of the command.
c . Thmasai st aold g_ReAl NFACOMPUHER nGIOMPUNKEHY D
commands were expanded to allow 600 i ncr eme
d. The PLOT HYD command was revised to all ow s
e. The ability to bypass the routing of the RC
f . AnewWANBACTORS cwaaddtaal |sopwe c i foifcoadtailfoinl t rati o
rates. These variable rates were integrated
g. Anewubr owatsi deevel oped to allow creation of
execut iooommdEmddmp ome sl i dhiyedsr og e & @ hlaitoeresh e
summary tabl e.
This versionpmod gwamsa bAnt YeNe@ dErmaelr gMda rt & g eAmgeenntc y
(FEMAk onf orwiatNlztei Bhalbdsoerea®r ogram Regul ations
Section 65.6).

K. 3 AHYMO39 2 (© 1992, C. E. Ander son)

Thver ©iforn he pr o grcammpa iradhtaeddoehseo mput embdobhat,
did change el ements to enhance output. The f ol

a. TheTARTommama | anccavch pa b islpietcy imp r me dperd n(tli6bn g
to 17 c¢cpi) for many printers.
b. The summary output table was enhanced to in

The AHYMO392 program included an enhanced user
K. 4 AHYMO993 (© 1993, C. E. Anderson)

Thiver sinehnmajearvi s e o h apnrcoegu tainb uotnyilmy nroevi s otomes
computati onal modul es. The following revisions

a. Threanieotrhienput s@wtcp dftii ovaes h @ mfgredd M@&I LE. DAT t o
AHYMO_ | O. FI L.

b. Ther e aotfiheent ehryndarlogtr @ p d(yoeo mmAHY MO. HWda d e
optional
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c . ThSEDI MENYlI ELD command was renamed to SED \
commannadnmeaal $eus eldhe o mmawvads evitcedse percentadg

i mpervious area and a wash | oad factor
d. Thenpfutlret erwasateevri sed t o use both upper an

command names.
e. Ac apabhvialaidtdiea@ | laolwphanoumanr d anttehres HYD NO hydr o
designations. Up to 24 characters could be
f . The program was revised to allow use of TAE
g. Ther ogwase viit aaé duoseei g 8 hydgrraaph | D number s in
O available with previous revisions.
h@GOMPURETI|I GGRVCcEO mmavade vi padlatuaye dithizal ue
s used by the sediment transportation func
tabR& |l emeatdso nrgequiitrhBel ORREA T NBRVCcEO mma n d
nad ablii @& e meargdso nrgeeq uiitrheedt ORMR AV EL MEo mmand .
EDI MENT BULK command was added. Thi s
aphs by a sedi ment bul king factor, 0
MENRANS mmavadd dEldec e mmavin dl d mpasteal i me n't
a
n

e

&nvdoyl Unoamr r oxdnan e | reach wusing a po¢

ver oif tpar o gdriadocth a h jceo mp u topteibkm vt @slo | wrivat er
o meHY MO3v9%e2r it dper o girtfahmen g u tve merte v il ;mgfdi.tt eeat ed
t of

Th
fr
Wi h previous versions the program could be

AHYMO1914

Thver sidatehBeOUTMECUN GEO mma rhd smma me | e mehved € kli ng um-

Cunfglea odi mie h § acath a nanreedr sr oTyhovse.r &l iimnbacth a h jceo mput at i on
opbedkowtes and volume of water from the AHYMOG®
fiwemneteviThaedlY MOI1pSXdo gwaasine r i p & to idbvpe te vicoowsylryy ght ed
materi al by C. E. Anderson.

AHYMO_97 (© 1997, C. E. Anderson)

Thver @it diper o girnmapn e nmeanj toerd i ts &  m &nrcoegu taird rirdew i si ons

to some computational modules. The foll owing r
a . A new user identification number system was
b. AnewWwOCATIcONnmavaa d dtesdp e dief v o mp u tpatr iaoriea seer ds

on project | ocation.
c . Ane@OMPUTEH Rommavmadd dEldc e mmavmn d Il lcooomputodt i on

| ag mé mboncenamdtineed ly hUp |l andi tvieed htolNeRC S
TR-Mé&t htoldea i Ve t htohde, r Mie ¢ HhaonddhNeR CGN - Lveegt h o d .



AHYM® ( AHYMO- S4) Computer Program - Users Manual
Page 98

d. Te COMPUTE HYD and COMPUTE NM HYD commands
of i mpeaki mEoncenualauldasiceo mp bty enxdcOMP UL H P
command.

e. TheDMHYR ommaade vi akbhowvd r oagd dibthai sceidH ea rtgi eme
i ncrement, when the i ncremental times of th

f . ThEOMPURETI|I NBRVcEO mmavmsde viit 9ed oa@gflibaotet €t 0 ms s
s e c twiheam mp uftlionigd Tlih@o mmah & lol cailvea dnguemmlme&rmr o s s
section segment s.

g. ThEODI FY MEo mmavmge vit @¢é¢ dsouvb d i @ alsyi dornolgy a e .

h. Theypbeai di atFobhReAill NFAbbhméd NRTSp e warkevi sed
t provwvaudeiefdorsm rwibwuthlipee & Bni npeeilTbdesvipsrioovn d ed
consi wi e heRICBy dd meat ho dtohaotlgy provi ded rainfa

mi nute intervals and used |inear interpol at
i ThROUTNECUNGEEO mmavraég nt irreeMryi ¢ ¢ dper e vu muison. The
rout pagamfert ®@rhceh a nrnaetla tnrgvnec or papraa taddviei cf i t t i ng
technAmue.rfad prweanteagi ng scheme was wused to

di ffeegqoaiThhtEmr .eamBonktemobanr outcioref f iweirent s
incorporated into the program.

K. 7 AHYMO- S4 (© 2009, C. E. Anderson)

Thiver soifom@gr ogr mpml emegabed revi sions to enhance
comput pt € o dldlomnastpieognr foiga patmamalk |t dpye o gtreafnf i ci ent | y
execaWienddb awsceodnp uMSWI 1:d X R\Si satndbli ndd(w3w26 4 - Gihe) .
foll owing revisions were included:

a. A revised user identification number systen

b. TheEOCATIcONnmavrads e v it ssepde @idfdy tsii dfmeesu s tpormmgr am
properties.

C. Th&€ OMPURETI BRBRVEo mmavadg e v it @aeé dcohwa mnsreecltwilo n s
vertical wall s.

d. Theyple2l 314, 15, 16, 17, 20 and 21 rainfaldl
RAI NF AlolmmaShedv. eorftall edsiesbh wut i ons addressed the r
tabut at bl NIMINOAAL IladBhtey paenaddi st r iwkeurteivo nsse d
t pr oV icsdpee c i foif dded fi eéink t r b & sodndhoem lok eLeOCATI ON
command.

hBOUTEMCUNGE command was rewritten to red

rocefdourreouti ng coefficients in Muskingum-

rocedrueduced numeri cal instability but cha
ydr oghaepohnspvatxer sheaslst edpedkk owmt eF he use of

o]

n

y

U>SOT T -

n csed g epsrtoecdeddi o x pert leepsreo b lbertne Mmeu mer i ¢ al
stathiyldir ogo mpint rag maoihised ma ii misn gwlaesl i mynat ed

[
b all owing use of smaller computation ti me
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Theomputodtyidoro guraesh b stgoesde0 @G v al ulkkydr o@malp h s
raimfialthri butions. This hgdirogompaltthbaved st i1
subst artdiuvechaldyi minnuanteeridincs & lavthiedgii thyy Ponce’ s sug
procedure i n Mhakinmedtiing @.v ncghtaonngoesdt s ubr out ir
in the AHYMO source code.

TheomputodtHeYoM@ nh ywd r owarsepvht B enfd rnouvnee pir @& li si on
andl i menaanumeri cal instability warnings the
hydrograph computations.

Ma j soa ¢ toipornosgcroadme r € wr i o stehinef / el s e Vceabseenama s e
do/ end do constructs that are available wit
Ther ogwaase vis®e dwledo mpu $ gdignt €il Ruad Coanpi | er ,
Profe<€di dmaéldNi nd ¢ wsr0eddDPhab| avikedY MPr o gtraa m

be used with the | atest Microsoft Wi ndows ¢
Datales from watersheds evaluate@-esiecgtedr
tveri hghevwput dont hrew AHYMO-S4 version. A ne
desi gwasdded hleOCATIcONmMmmand si mplify emul ati
wat erantad Wa & s rdsahteadd toer i CAIRMBBM M@ r ogoammec ut ed
with AHYMO- S4.






