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. An example of flood traccd in succesnon f:om thc‘ C
upstrc'lm basm lo |hc doWnst;e‘\m standard poml '

ot
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(3 )]cst Run 3BE\‘~HC d!sch mgc inclu di.nrg Makl Dam(hpan) L

An emmplc of thc calcu]at:on of the b'zs:c d:schargc in -

the d'Lm phn

e f(a)?r_efs;, R fu_’n fl:':'l)'_‘es_i‘gnﬁ dm ch _a'rgc .i'n c._luéiin}g Makl _:Dam(fap'an)" o
An anmple of lhc dc‘;ngn dlschangc and contlol

c*ilculauons based on the basic dlschange calculanon

rcsulls mcorpo;almg the. regu!'ation (lam '
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- Phe tank mode1 molhod iPP]PSCHt~ a run: off calculwtlon
fmethod where viver bastng are veplaced will a combination. of
. ‘séveial sborage- Lype model (ontaanI {Lanks). which mebhod was
-Uproposed bv M. Masaml Sugawara, Sctence aml Technology Agoncvi
For: nstanco. Ict g assume Lhe & Lanks which ave atlan&cd
 series as shown tn Fig., 1. The right-side. holes-of each L1nk
: |epaosan run*ulf and Lhe hailom Icle 1nf|IL|a{|nn.

Ralnlall R(f) af an d!bl'lﬂiv ilmo entnas Lhe uppernost :
‘Lanh Vi, and the water collvclod in ¥, moves inlo Lhe lank Va,

T The tank Vi receives: water “from Vi discharges it Lhrough Lhe

Fight-side holes o Infllteate 1L Lhrough the bottom hole, Lhus
transfereing. walo: anLo Lhe 314 taunk Va.. fhc same: s |epnatod
'*_'thcroaftor“ ' : v

% Th:s mode b= 15 019]0I Lo undeistand 1I b is compmtvd Wth a
- odel of Lhe baetn S run- off meohnnlsm shown in FIK LI '

. 4hen it ﬂlns. |L we{s iho 501I 1aVPI ur glound qunlacc.
Aftol the ‘sirface. layer.is impregnabed with walef Lo some _
extent: water Lurns-to:van of{over Lhe. ground surface. This

"TLOltesponds Lo Lhe lower right hole of the Lank-moded Vo in. F:g'

f_l whiéh ls looaled somewhaL nbove Lhc bottom surface. 3_

. If iL futLhet raing” Lo glve Lho SU|face Layer monn euffn«
”clent water, ik owould accelelale Lhe surface |un~orf This -
_-corresponds Lo |hP uppun tizhl ryn- off hoie of. lhc Lank modei_vl o

 *;1n Pig Yﬁ

. The W“t“‘ ‘°"tﬁ1“Pd in Lhe glound sujfaco Iavpt'nlwﬂ?s
'iﬁlnfiltiates downwards. 1his funresponds Lo Lhe boitom hole of
':Lank modcl Vl,ﬁ_. - N AR o _

PR Thc waL01 1nf|lLtaLed downwands ftom Lhn sullaiL‘Iavet'is
+rol|ertod ab Lhe flrsboacquifer.  Some. volume eollected Lheve,
the runsoff ng!nb from bLhis acaquifer and hecomes. Lhe springs

T fron mountain s1dps, ebe.s wh1ch cotlcspond to the run-off flom

“Vthe tanh model V ‘ '




thomal|c vlew 01 run4 e

L zjfmv%m& mmmmw. : gsmma

The wa101 1nf1|L|aLed downwalds f:nm thc Iitah anquifol is -

'”fjvoiiectvd at the sucond acqullnt. vepomts Ehessane. phenoneion as o

- ak;bhe first acauifierand”hecones the qPIiHR% Fro - mountnln_
'"Qfeet Whl(h 00||03pond Lb Lhe 1un urf flom the lunk mudpi Na.o

. The watos lnflltlated Fuiihel downwandb bO(omes qLable
-uude:ground waker and giaduailv rung off ovcr river beds when
worivers are At alow Tevel ‘orn dtoughlv. lhls cotlesponds Lo the
: |un ofi from Lhe tank modcl V1, ERERY TR PR N

_ Dvcntual!v Lhe L0L1I volume uf waLPr |unn1ng orr 1hrough‘ ‘
-the right-side lioles of sald 4 tank modpls s lhe calculatnd AR
nutfiow thm an tiVPl a31n : IR Sreo g :

Thus wheu Lhesc Lanks models ﬂlQ‘CompﬂlPd W|Lh the outf!ow-
cumponents. PLocan generally be said Lhat bthe top tank v,

)  ‘on1responds to the surface run-off, bheisccond. top Lank Vo Lo .

“Lhe intermediale run off Lhe 3|d and bottom anks Vq andd. Vq to.
j‘Lhe base run- urf s : T T T A
Host Lnnk modols acnona!lv rousi L of 3 or 4 tanhs allangod
in serles ‘as monlaoned ahbove, bub Cheir: aumber apd’ Tow Lo o
arrange them miy be frecly d001ded acc0|ding to Lhe chatactexi
thS of |1vo| basin.

N

The - d!schatge and lnflltialion are as fo{IOwSp L

ufl"mbchanism at hasin o



vy ew]

& ‘:ffft;rﬁu:?. . 5 o c“ o
‘-( L‘)_;_“ X __Lbl _ Ny !
: Contlnuous'oqnatlon ‘as:fblldﬁs;__ R %—¥;w1
u _ o By _
) i T . T - GCaa
| “'f”'l(t)a" e(t) ~:q(|) 1(1) dh/dL ! o
e : e R O B P
whvle..__f_;U'nlnfaii (mm/day) - ' - : o
ST S evapotranspiration: (mm/dav) Co
)¢ discharge (nm/day): . !_JL#H .
§j1nfllitatlon (mm/dav) RN FEACI N T
‘f*watct dephh (mn). - “t;_ *ﬁ”'=5'-fLi B
o height of slde. hoio (mn} ' ]“1qx;
_']coeffl ctent of ‘side hole - T
 ﬂikoeFf|csenL oI hoLLom holeE SN T _
EEE R : [T P : ) - L
. LiaracLellstics of Lhe L&nk model melhod 1_ ;L;W“;A:st: "

| = Thc tank modol meLhod can bc (hqtacletlred as Inllows

Vfﬂfi)jThr phcnomcnon LhaL the lnltlat !asq 1nd bhe amouuL of Ioss-

“ change according tol bhe rainfall Wslary. is dutomabicably
ineluded in ‘the model (Lhe ohanxc dcpends OR. Lhe run- oFl
1nd 1nfllt|1tlun ho!cs of Lhc Lop tnnk)

'_”3) Fhe characLeiisllc of non-llnenaltv LhaL s aannfw!i o _
lnCIewsns._lun ~of [ volupe acceleratedly increases is included -
i the model (the run-off increase depends - on the p|u11l run-
off holcs puovldod 1L the Lop lank) . o

'f‘3) lhe t1nkq Areso; madc thai 1f lhe ralnfalt sLnonglh is: large.
“fhe storage volume iun Lhe Lop-Lanlk can increase Lo -increase
Cthé outfiow, and if .Lhe rainfall strengbh s small. most

.. . storage volumé can- tafiilrate downwards and gladua!lv 1un

T R (th;s i% en&bled bv Lhe sL01age tvpc tanks alaangcd 1n

"*setlce) L : , o

”g‘dh 1he Fun- ofr rlom each Lank showe |Ls OWN :cduotlon curve, so.
SE A\T total -oulllow can:be represented by Lhe total of plural.
Crun- off compnncntq ench - with its own reduction characber-
iSthS (becausc plu:al Lanks aae romblncd togeLhel)

',5) A hlme lag is antomnt:cwllv givon while waber passes tanks
‘and flpws_dpwn Tlmo Iag natuxally 0CCUrs lo Lhe :un ~off




- from loWor“Lanksl(dueftéﬁhhcIshbrdge-typ§ftauks nqungeﬂlih""
ILserieQ) A _ ;;f”"¢;q:+1;¢¢ fg;;ﬁg.’f TIPS

' "6i7Thls method as many rommon char C1el|?li0ﬁ Lo- |he unnt
o hydvoegraph, Lhe run- of I aid stoiage Tunction 'méthods. and

""f? :these chaaﬂcloriqtlcq a|e comblnod logpLhor in Lh:e meLhod_Vc”f=_

”':x?)'BoLh Tlood rin- olf and !ow"lcvo| lun ofl an be showu in ai'?”"
L 'unlform modei - s T . :

8y Fhe rui-o e ‘1irulntxoue can br donq oulv bv nddiiion._"
oo o subbraction ani wulbipticablon. S o -
0 09) The largest disadvantage ofbhe Lauk model eLhud is Ihat Lheﬁ?'
fF._p|edeic|mined flﬂU]PS ‘cannob: applv Lo Lhids: moLhod as iligof
Colanon- Hnear typey o that many Lilals and errors have Lo be
]'ieppatod to grope: for thia: 1ssumod constants (Llie multliplier of =
' pach bank fole:s itsoheTghl and-Lhe inikial value 4fsborage

'volume of each-bank) li order Lo dekernine Lhe besk: node | Lo:_-"'

- be used. - Some ntultion and: experience are required:for it.
A large sumber; of Limeswof trials andoervors. 4. Lremendous
volume of calculaLlons and sevo:o anioncc a:p neucssa:v -

- lU) Fhe p:opagw!non of Ilow waler (flood wavoq) rmnnoL oe shown

S by bhisomethol, ¢ lnithe basin with a. Long. lluw sdoyn : dlsL1nco
‘i';another” ank model for Lhc Ilow down_i'lr 1119& hul IL%
PIGCIS!OH Iow : =

 '11) This method has. as 2 maLler of fach. heen able. lb“pibducé
. -good -precision in: boLh itood N off and 10w-|evol |un ofl
e calculatlons,--- R B S N _

[l 2 Calculatlons of :un off andnlnfllL:aLlon volumc ftom ianks

_ £ one of Lhe tanh models 1s as shown in hix‘,Sﬁ Lhc run~ -
.jgoff and 1nf1ILrnt10n volumc from Lhis tank IS eaiculqlnd as
Sfolbowsy o DR S TS _

“The: watcl lniected 1nto Lhis tank from above at any tlmo

: _'(ralnfall R(t) in the case of the top tank, .and. the 1nfi]t:1tion?5'
~from the tank Just above it in the case of abher: ankq) is added -
“ Lo the storage water already colleched. fu, this. bank, ~The out~ -

“flow and ‘infiltration. volume from: bhe, holes; of this. tank are
determined by the storage volume. of thls tank multlplled by the

cmulbiplier of each hole. : (The storage,  run=of f and infiltration

volumes are all shown inonm) For'lnshanée arter watel was
=|nJected 1nto Lhe tank in hig 3




*lf lhe §t0|1gp volume becomos SUmm, S
Run off voluwe (2 holes pul togelher): .- S
- (80-30)- % 0.2+, (50 ~10l x D16 = 10 (nm)
InflILaaLion volume 50 x 0.3 15 (mm) R S

= *lf the stotage vnlume boaomos 25mm :
Run ofl volume {2 holes put togelhe:)
5-40) K 0,15 = 2:25 (mm)
: lnfllrlatnon volume ‘9b w 0 3 5 7 6 (mm)

#1f Lhc storaqc volumv becomvs Smm. -
: Run off volume {2 holes put- togcthet)
S D em) \
lanItlallon volume 5K 0 3= l 5 (mml

?'llg 3 nn ewample of Lank

_ o N R "Lj' S _
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Fhe temaining sLorage volume afLe: runnlng olf and infil-

- hnatlon is determined by gubtlactlng the thus obtalned run-off,

_k1nr1ILlaL|on and evap0|atlon volumes from.Lhe original storage
volume By this, the ran- off . alculatlon ol Ehis tank at this.
_ time lS complete : - -

e The abovn plocedule cait repeaLcdly applv to Lhe run- -off
¢ alcnlatlons of subsequenL tanks aL subsequcnl lees

'3V#T{2 Ptogram Consl:uctlon };ﬁ_l'f"

This plogiwm lS cat;;cd ouL in Lhe followlng nnv1aonment
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| VTR [ P unvsis et
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lnput data -
puepa:aLluu ;
“E.O&'“hh.nﬂﬂ.,~;

Inpul. fIJc .

P

.;;c:h_uwﬂy,.ff

l1nk model
Lnlculatlou

program, ! -

,(zju.l'.pﬂ .ffi le ‘

[Uutpub data :'.')g/((/f'g f;ﬂ%‘ ;;-_' o ‘ﬂ_”iﬂ.“

plcpn:wL!nn

- program *\\\;1\ Lo
U _ TR ﬁm“f’;:- _Tﬁb'e_i‘or':

Table ron'”
“pakin naking -

‘ aspual’ tank’
hwho g|aph | durallon: capacity

ale nd - - - pa—— Y ard, tEY s S

Q;Llnnabzon uf 11ios

“Mhis plognam uscs Lhe foliowanr 3 l:les

l) Input data [ilel querved 1alufa|i dnla oquiow dea nud
lcmpelaLurc daLa ' . S

2) Paramﬁtcr file Various hlnds or p1tameLet rouhtol daLa
' s nPtP%bﬂlV for alcnlntlone .

-TB) 0utput dala IIIO' thlmnted ot flow (FANK 1 UUP)
' < annual tand capaciLv L TANK: ?.UU!)
Pinw du|at10n tunve dnLa (TANK 3 HUT)

,_..__....mm e

The phv51ual rutm of maklua fnles 1pqu1:es IhaL lhev be

iqup ina sequential formation, = % TR .
o “fAs Lhe measured catnfall dala 13 X 31 rer0:ds shuuid be

_]ptepaacd annuatly. (70" should be cntened forisuch dakes as. -
~.February 30 which doeq ot exist.) DBeing-a free formal to he
“read, some blanks or tabs shotld be inserbed hetween data when
Lthey are -input. This is also ‘the case for the following

measured outilow and lempeaature data ' o : :



B ln th:s Lauk modvl calculatlon ploglmm rngaldlng Ihe
';measuled rﬂlnfaib@data. abt data are rvgaldcd as avallable!

N e;ﬁ_rhcr qgnotack of measureineit ). Since . ‘Cheré ‘ls no.

,ptoglam for'doallng With any lack of measured vainfall dala in.
Liis program,’ caite ghould be- taken Lo ollmnnﬂLe the. om155|on of

'-j;m@ﬂSUlemenh 1n plopallng Lhoso daLa

Phe meaeuaed ouLflow data Are not dlnochlv |nvo|vcd in Lhe
‘ ank ‘model cilculations, - The measured out Ftow data written in
_;lnpul‘data A 1les: are onky copied directiy inlo the oulpulb data
‘flles.?ﬁ(PnLer”*l inctise of mcasuremenl omissnun. and D or -1

"}f01 the datc whlrh does not CYlSL )

(2

R Fhe Lompvialule daLa ate nnceasarv for:;'l' ch:lfroﬁ_ﬁnuk;

;‘model and when snowmelt is dealt with.,  1n:other cases, N0 .
‘*_temperalure daba fllc need to he ptepaied o

The pauimotou flle conelstk ol Lhc follow1ng u 10(0|ds.

Tﬁéﬁlst reculd Lommon pa:l daLa

"-Thc_zqd_rgcurd: jd eLep 4~uow mndpl dala 5‘
'“Tﬁéféfﬁcrébéfdﬁffi %top 1~|ow modei dnLa.
:;Tﬁé}dph?réééhdg‘.SnowmoiL daL1 b

.”“Thetﬁtﬁﬁﬁééafd;; Ralnfal1 PlOPUIL10ﬂ1| lnoloasc daka .

”ffThé*ﬁﬂh IOFOtd Natca iecvcllng L addv flcld daL1” 

'ftff'fho lsL teco1d Common pali daha
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i ai1ab 'J*" _ﬁthoutcuLs
f‘:j immr“" :_;MT.
o P LEt & N‘Pp K

IUUISW[ IuLogerf: ;;Hvﬂlogaaph{ ]LpuL {Of, - no oulpuL

“p . R SRR LA ouLpul}
'=3 IUUIQN)j ‘ lnLager,f".DuraLIon cunve

. _ oubpul (b oine nuLpuL5_“;'~7 ;
I C e 1Ly uuLpuL)
od lUUlSWSﬁZJ'IntégEL' ”_;OutpuL of auuual tank. oapncliy (0
I S S P SRESURRIRU |1 coutput, L onbpabd)s,
SRR/ OREY TR RVCSW 2o Inkege =Rlvo: uhauncl seleutlon { '
T e e R T e TseTeol Tou :
 "2(;2/)le1DPTf'-_ IhLego: Iultial Lanlt: 1apa§jL ulgg ﬂliﬂn A
gl:i.‘ ST IR _' (O i io. !nhcgrwtlon N iutoﬁlntinu)"
q v } ’T*fﬂf o0 R F: ST jlntegqy[{_. SLwat vaar of Lank. aLo:wgod apacily™ o
*ﬂ ﬁ o Pl SR ,_GV-”*'Y”-'jnLeggaLLuu ca!culesoné- I thisL L
;B_W,Ilﬁ" ,'5*‘Inte£cr”i”' End bear of

nk; swnj:? g&mclt,','.;' G

Q;{-;_fe B Y N InnglnLion:_.lculalione (in Lh1isL _ _
SRSl T T ;-,'-:'E :\W‘a! bo ‘ S e
s s s ‘lntcget* CSharl Pear of Lhc :alouiaLlous (!n"_ g

Lo Chedst yedr): '
SRR LU B S inbLeger o End: yediol” Lhe caluulatnuns (lu
e Ghrtsk vear): L ‘
11 Ca B Cofeal: T River-basin Ared: (km’) i
12 BB o Real - Moukhly evaporalion volumo [x ]?)
13 CUPV oo Real o Correeldon, coerltcienL or evapu;a
- B . ~ o Cblen Volume*® ‘ .
N T THKPRH . Real- - -f.anflILlahlon cuefficlonh holc e
R _ o Thelghty vebeof each bank: (4 x! b) _ &le”n.
15 TNRDPT . Real . - Ieltial- resaing in tank (4 x 4)‘9' ke W o ‘Lnl
' .{'16._ CLR - " Real " “Run-offcocfficient-of. 1!vnt channel >““‘ S
J3.T T TR ‘bottom holetdr - - o ??.{;h s
L1 S CUR T Real CRap-ofd caerficient or ;:vel channél
A o ST upper hale*tt :
18 HUR-_ _ RcaIA T_ River. chansel. HPPOt hn!c hvlghL'4
19 RYC . :—Rea[ , |ulLIal icmalns aL alvel Lhaunel‘“

L i et T e Al Eatey

b 0.,.Lhe value speclficd by 1NKDP1 palamcten is used‘as Lhe
: Initial storage value of each bank.
1 26 dunay-tank model calculabowels. done Lwlca OVCI a
“specilied perfod of Line (TISJIEY with Uhe: inltial.
storage value of cach tank sel ab.0, and Lhe remalnlng
- storage value of cach Lank Lhen 1s used as Lbe Tniglal -
storage value in this lulegration caleulallon. 1f ng -
perlod of time 15 specified. the iniklal 3-years .
{pursvasl to TI1SJIE) ls used in Lhe calculalion% which'
S are done -twice, ‘ e
e If no corrsclion {s done, input 1, 0 : ' o
*3. Input Jt §F INIDPT . {n 6 ls 0, and Iuput a dummy (U U) 1r smld
© O INIDPT ds 1. ' .

T Enpgt bt I IRVCSH in 5 @s 1, aud Inpuh a. dummy (G 0) lf iL
p _



(?) The 2nd :ccot*57”‘&#”1‘d |ow Lwnk model daLa (unueveesa:v“
“for the d- ~step. 1 Low ank moﬂgl) T .

ST Name of. : o

o Ne, o va:lable Fo:maL i

S TR U whemt__}f

e LunLcuLsﬂuun

_“"Pi'hary soll” molsfure snlu|a|1un.f
o “volume*t

. -”iuqak A j'ﬂ'"‘Sccondalv soil molsture saluralion

el e T - Cvaelmuerd o
coo220 T8 Hu;l_;;uoilj ﬂ_{:f;VfLocfflcioul for T1 caleulablon®® 3 -
“"'23-;'10 "“'“'j I TCoeffielent (ov 12 eatculahluu“ *5

Zofic aréal ratlotter

“hiitdalvalue of Lhe p:esouL zndnly
st sol melsbure content of Uhe Isb-
'*;step Lank {x 4) % '?MLHHU; w

SR T SR |
TR XSPR?!

- ‘,‘5 11 v\IBx (1 KP/PS) L o 9 e

: -.," 12 s {0k (XP/PS- stm G L

R {148 P:lnaly sol 1 molslive. stolngn ‘volune
SR 3 “Secondaiy §611 wotslurélstorage volune : : -
: ;'? The ‘conslant of aresl: qaLio whei each raw of Lhe subIcLL :

" mode! s ¢lassifleil ag-a’zoine, 1L Is usnally: selb Al

SR e tulLle vaiue o K% above. which iy sel for each nuw of

T Lhe modcl R

(3) The 3zd :ccued 4 stcp l“IOW tank modct daLa (unnernssalv":
' fo: Lhe d sLop d :ow Lank model) ’

‘ ‘Namc nf C S R
 No' -vaylab1e Iu:maL Lypo TR Couhanf S
26 < [SNUW lnlcgcn Z’ -”fSclctLion oI snowmc!t {0...no .
- R R selectlon. 1. so[oclion)
o 2?j:‘]PREHJ,,‘.1uL¢gcrg f:];SpiecLlou of ralnfall plopoliiaual

lncnease {0...n0 scleullon,
R A [...selectlon)
28 L 1sHIb s o Tulegers z&QlchInn of waler. rccvcllug N
Lt pnddv (teld (Q...nao sc!ectlon
Co b e e aselecl o) oo
20 {DEVE - oS nbeger. o o The dth Qch Lank cvnpu:nLlon
IR S volune (0., .no dvdutliou e
 deduction) PR




-'(d) The ch tvcoad Sqowmc1b data (unnoocesanv r*F'

P

&Y |uwﬁfhnh ﬂaLa aanno sel CCLIOHﬂ __ggggfft

“Mame of = . a“_::::.-‘- o : ; -
Mo, " vailable. . Formah Ly;_ﬂw i ' LonLean e R
30 'UNDU} 5 R01| . Pempc|1luxc irfevenee nf"oarﬂ= RN
e U dlyl ded zone (Lhe st slep Lankd: 7o 00
3] “DNDOQ Real‘- »,;;;}_Tenpf raluire diffetrence of each oo - ol
RTINS FUUC gl ded zone {bhe dnd’ chp‘Lankl”s]i_~, :
32 f“DNDUB;fi Real S Menperature differenge of each e

dtyidedizune. (Lhe 3rdistep | Lanky = onos

- 1cnp¢:alu|e differentaof ¢ach /- 70
Coodivided zone (Ll Alhislep fank) - e
CRainfall; proportional  Thereage T
o rate by aflibude of eaeh dlvidcd BRI
L T o “(Lthe 1st slep’ Lank) - S
35 - Cd C Reads _“fRaInFniI praporklonal, iutle1%0
T T ke by, al Uibude ol gach divlded;

- 5;33__ 0ﬁDQ4{i:i:ReaI}?:
e o el

YR ' S0 zomwe (Lhe 2nd sbep Lank) P
36 €3 Real oo Rabafaki peoporkional lu:nease' .
RSP o asor s rale by albltadeof sacl divldnd;

S R TR LI N I ?ne (The 3rd step lank) '~
3 ¢ . Reat T R nfall piroportlonal -fnerease. .~
T e w0 ‘rate, by altitbude of each- dlvidedi P
U ool ome. (Lhe 4l step Lankd T
£.38 CMbNSl oRealo htval ratlo of noh dlvidcd rone 1.'

39 T‘LHhNb2; Reat ,Alonl tatlo of cm:h dlvidod ?nnP
S T el leP Lanky - '

- 40 CHRNS3 Reai "~ Areal’rablo of each dlvndcd ?unc Ii e
SR PR (the 3rd step Lank). a3
il -CMFNSd-' Real‘*”‘”  chranl vallotol cavh dlvlded 7une
e oo o L tUhe 4 slep baunk) o s
o 42-v;SNUNl;=" Ronl‘ R \,'{Inltial show - deplh-of omch divldcd’*
G N e done(Lhe Isloslep Lank) TR
13 \:SNuwa ; Reaix‘ 7u oo Ieilbal snow depbl of eact dlvidvd -

R i T zoue (Lhe Zud step Lank) o P
L 8NUH3'_ CReat o L IwiLialsnew Aepkh of; eacl dlvldvduw :
SRR s e i gone (Lhe 3ol sbep ‘Lank). '

- 48 SNUNd) sooeal i UlnILI1I anow-deplh of “each divndod.
_ VoD el gane (Lhe AL shiep. L1uk} ' ;
v Ab .-CMFIF-"”i.Hcat, G0 Snowme | L consLant _
7 TINERY. O Real oo Terrestelal heal constanl '
S48 R Reat - Ratufalt on Lhe previows day whnn
B L - U Le eatendations shaited.
4 TEMP! . Real =~ = “Fenperaluare on Lhe previons day

when Lhe cn!cnlallonq qlN|lcd

(5) The SLh: ancoad alnfal! p:opolilonal increase daLa (un?
necessary foi the d-step 4-row Ltank m model and 10, sclcrtlon
of talniail plopontnonal 1ncaoase) :




. Nnmc uf

NI

.Vzi ;Efif%j;ﬂ :

s Nos va:lahle “Eggggp LYPQ__“_hﬂ LunLeuLs ST

e Mtﬂnsa Real “Rical rale of cach divided zone

; L (Lhe st slep Lank) =~ R
‘Sl m_nﬂFAﬂ_, Rcal “Areal rale of each divided zone
R R  (Lhe 2n4d step tank) CeT
- 52 r‘ﬂﬂBﬂQ_. ‘*ﬂvnlj Areal pate of cach dlvided zonre”
TR S co e e 3 slep Lank) L .
J_up53*;_AREAS{:h-jRoaI s Chreal rale of cach divldud zone
DT e Sl T T he Jth step tauk) SN

- AUHUS}L -Roal_]' T Rainfalt propavtional Thcvodase by

O T ETRII I 1 7) T of dach dtV1de zone (Lhe o -
DRI IR R T st stey Lank)

55 TARIOS- Rbﬂlr i1‘ CRalufall plopolilnual inerease by
R R “allibnde of each d!vldnd zonie (Lhe
R T T I ek slep bank): 3
CU 6. ADHDS - Reat o Ralu!1ll plopu:L!onnI InL|naq¢ hy _
RS < atlibude of cach dlvided zane (Ll
S TNt TR PRI PR 3vd sbep bank) oo o
ST ADIOS o Real o Rainfaki proporlional ln«aeaqe by
S b ST adtibede of Ceach divided zoue . (Lhe”

S PR oAb step tank)

Lo58 ABMOS. - Real oot Monlhly, COIIecL}un_coeffitlan {Jan)

S 59 CADMOS - Real " Monthly correctlion coefflicient {Feb)

60 ADHUS.  Real - Honthly correclion coelficlent (Har)

LGl CADMUS. Real . Monthly ‘correctlon eoef flclent (Apr)

62 ADMOS. . Real 700 Monlhly corrchlen”cocrrlcieuL {May)

63 ADMOS. . Real. - MonLhly correclion caelflelent (Jun)s 7o

CG6h L ADHOS. - Real Honlhiy correclion coefficlenl’ {Jul)

65 CARMOS . . Redle o Mowlhilys ‘correctlon coefiléhenl (Aug)

D66 AMOS - Real oo Monlhly correclion cael [ielent (Sept)
‘67 ABMOSS . Real - Monbhiy correchlon cocfficient {Qeb) -
687 ADMOS - Real “Honkhly correchion coefficient: (Nov}

T 69 ADHUS Yeat Honlhly correctlon coelflelent (Do)
-The bth incoid Umte: nnvvcllng paddy fleld dalq jun~
hecessary for Lie d-step d-row Lank model and_ggﬁﬁgiggklgg
of wagggwuervclrng _dedy flﬂ|d)

» Name uf L _ : _
. Mo, valimblc Folmat Lype L - CuuLeuLs S

';-_70 MWCAN el Walew iervcflnz paddy flc1d h:ca(km’}

g RN T Rtal “recyellng - ratle
"".L'&.-,_Qﬂm_,-;;_ﬁgﬁ.l... —

NaLc: leductlon deplh_ (Jan l)“~(Dcc 3
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3 2.3 Parametel filel”r:fh“_;"*} *l"rw 3
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i
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3.3 Outpub data file

- "f_Tablcs‘l'Lhrough d $huw‘sbme examhles_bf'ﬁhér@uLput.daLa o
fite, - o i ' _ T S
" Four outpub data. files ﬁillfbé,prépdréd;atfmaximuﬁf,h“b5
" since they are all flgu:es anoLher.aﬁplicaLion software Is
 -needed Lo plot Lhom. o : ' o : Sl

o FhatacteilsLlcs of the paoglam

4.1 1he 4- step l“IOW Lank model p:og am

",..

: Thl$ type of Lank model is oFLen used aL Lhc plﬂces llkc
Japan where rainy and diy scasons are not clearly scparatpd
from each other. In. addition to the basic theory menkioned in-
the intreduction. this tank- modcl ploglam 1e charantellzcd by
that nt can deal wlth. :

l) bnowmcIL al snowv areas. ' ‘ P

2) Proportiaonal increase of :ainfa!l at mouaniuoub nloas.__

3) Watel lecvvllng ©paddy flelds at the aloaq iucludlng

N




P

R '-,-led_‘y}' flelds. . .

; Stimabldﬂ"df:gﬁgﬂﬁglgalnggé;Lgﬂijevqj'ruu+of'w¢alcu1a---'

O R B

: ;’ffffSihéé=$howmc{tgfs;hhe_bhcﬁdmenon tht'the-rainfali%as-snbw :
3whléh“ocburréﬂidur!ng;wjﬂpr;is:storeﬂﬁas'snpw]at“rivCr_ba51ns

ilfbrrh%1bhgﬁblmcfand;thpn_isdmpit aud_ryﬁsAOFFj‘u'sprlng,,ib_ls

o dcsirébte@tdginbrodupe;bhé:gffOCtsfof.snow'and;sndwmcbbwian_the _

frunHG{FﬂcalcutatlﬁngiJQchcra{}yg}néﬂfsnbwfis;rbcofdédain'hﬁrms

,.of'an:equlValquwadtnr”déﬁLHThS‘thc sbserved value of daily i
‘ .rKXWfa[lqrxAycrggefsuow;and.snowmolt‘qt a river basin arc Lhere-.
o foFCTQstimaLédTas;follanfbased{outhe_dai[y‘avernge‘LémaerQLure-
abfaﬁpiade&inrthq:ﬁiveurpqsiu._ IR S .
_E’”*%:;FiPsL;:avriyar;bnsin”i$,Uiyiﬂédf(b;g:;-inLod_parLS) by
g a]biLﬁdﬁ;hbnsidcting,ihc_Lcﬁﬁérﬂtﬂrc”chéngesgby;aLLiLudg‘wiLhin :
.f‘thefbaéiﬁ#erhc;dqi{y'chiagbahempevaLUre ol each divided panl.
is estimaled bnSed,On4hhe.témnératurb'at“thé,LeMpcraLurc}measur?“
__?ing;paintjQonsidcriﬁg_the-altltUde-dichrcncﬁ botween the Lempe~
géﬁabute1measuriugﬁnginh,anq,each'djvidchpart which affects Lhe

.jtcmpevahuﬁcﬁqhaugc,hctweQn:hhq‘Lwo#p{acQSJ Tdecrature‘general[yf
lowers by -h.5 or -016°C'pcr'TIOOm-altiLudel' After aseuming Lhe

jj“dai]ykavcrage}hgmperaLurgxqtg#aqh}dividéd_nyeq.’

1y e At is above 09C, snowmelt volume is assumed to be fixed al
'l,every“lpcu(ahcuhgBmm/day)lin-Lhe_cabculations._zif it rains,

L e snuwme!tﬁis eslimated bo bc'(Rdihfﬂll)“x-(Temperaturc}-&
g0 s assuming thalb the rain Lemperature is equal to ‘aimospheric -

;;__tcmperaturc,-.The;Cntﬁre]shqwmelt is Lhe Lota!'offsnmeélL,by;
temperature aid Lhat by vainfall. LR T L T

“?2)’lf*itwis%bebow_OUCI.Ehefefis:no]sﬁﬁwmclt and: Lhe swoy deplh
“(which is shown by ;hc_cquivalontiwater-deth}“incrcases~hy-;-.'
Sopainfalle o e Lo T S

_fﬁ;;ngcghdjngfhojhhc_reponL_shuQies:on_énomeILE.FCPP6$¢"ti“ﬁ
. the daily temperature changes which include helow and above nee
©i-temperatures. by a single daily average value tends to produce a

*;laﬁgcfgrrﬁr;-hut5anors-are_a{SOJUHauoidabic in uging Lheo
'*-[obseﬁvcdatQmQGVABUrc,at*n'bdinﬁ'in‘a?rivcr-hnsin'as Lhe-average

_hemperabura,QVQn;Lh¢;¢qtqu“basfur'So'the above*menLLbned-_' S
RS methdd'tO[astimghc“snowmqlh1is'considcrbd sabtgfactory in Lhe. .
”;’]jowﬁlevel’runjoff calculations: - R

_ {WThe:Sﬁgwmeltkof‘gdgh*ﬂiviu¢d hrga obbalned by the above

- 5~



g:;duting Lhe qnowmelt season {sprlnﬂ

'1‘5f4 I 2 PaopouLlonaI lnthase of :aiﬁfal! at mounlaina

’fﬁsometimes cwccedq the total

"method 18 multipl;ed bv the aqpa caLia of 9n|d dlvldcd alea._',.,..
bhen added Logellier ‘and regarded as- ihe average snownell at. bhis
“orbver hasint The oqulvalent vhlwdé o water ie injected inloe v
- the Lop . bank. aqeumlng Lhat ths Vulume or 1axnfal! nctua!tv Sl
 occur|ed T E IR S S o ey ,

SERE L N 1155 nstanls assumcd i Lie qz“wmelt cwlcniatibn alp Lhe

f“tﬁmpetatur
~Hiéxpectadly: . bhe . former -has, a”larger: eifect oh: Lhe run=ofr
) 1] '£ o

. When Lhe LoLaI alnfali and outf!ow dullng ﬂﬂflOOJJOI
1Iong termidow-level: pPIIOd aire surveyved, Lhe tokal oulflow

between: Lhem s very smalizdvon it Lhe’ usua!1v ‘conceivable

¢reduchion. rabe by altitude &nd Lhe anowielt oper: ILC_I'fi;'

'faxnfall ar olhierwise thie diffetéucéfz;*.*

losses (caused by evapo:wtlon;'eLq );are Lakpn 1uto 1coount 4€;¥'“""

_Q'The 1easons foa iL are:

'*;1) Accuxﬁcv of Lhe obsc:vatlon o{'local ainfail:(jhé rﬂﬁﬁfﬁld
' overfan entlte lIVGI bd&ln'rcp)cqeuLpd bv ihe polnLﬁ i

":?) Accuracy of the obsc:vataon'of Flow lﬂLe dutlng fiood of?jd&‘?  “ )

1eve| peilod and.

”_"3) Inf!ow of undelglound watel flom nLhcr llVéfib&Sin%

e The itcmq ) and 3) w1li sepm:ateiy bp gLud|ed;"'i
some study. resulbs. for the ‘item l) as fOIEOWQ g

& Conventionmllv a I&lh gauge was usuallv inqtallod AL over ,
Carea withi 50kp?, and ILS measired values are uscd: Lo obkain: the -
“average rainfall at a river basin® using the-Thiessens mcLhad

" This mebhod attaches impoitance Lo Lhe Taet that-rainfall:
~digbribubed” ateially (plane), bul iL is also: done vcltlcally

.....

ot (altitude) from Lhe meteorological. vlewpoint “Qeneraldy 1L

rains more al mountalnous areas’ Lhan plains.” Fspecxaily atb:

" moupbainous areas, . impontwnce must also e attachcd to the. raln-;7“

“fall distribubion by 11Litudc (and Lherefore the” 1nstallat10n of

rain gatiges by altltude) Accozdlng to-the xalnfall obse:vataon,‘

cresulis at cChibu DisLllct._annual tatufatl: 1nc;0aseq by 1 000mm?
_1n average as the a!tltudc iuca ascs by SOOm : 8

I asruncoff analysis at Shogawa Rlve:. 1L was |ocognlzed
Lhat lainfail increases 8 1% mOie than that at lhe flﬁtlﬂnd as

:”:;51;§.;? 3}.é_ -a:3"""



the al bltudc invr ascs bv 100m. In ofher ;cpurts.. ainfﬁdl-‘.
lnc:eases by 50 lU% 1t ovenv aILiLudc |asc or lUOn._; B

. In“the run_;ff calculatlons aL A mounialnous rivor‘basiny
1f Lhe ralnfali;oﬁsetved At Tlatland fs smatler than Lhe -out-
fiow.:it i recommended 'to ghve it an Tappropriake propoi:tional

‘increase bv Lonsldoring Lhe esLimaLed nainfmll at-bthe mounlain-
ous atca. : : B AT

' 4 1.3 Isilmatnon of agtlculluial waLca VOlumo i bhe: Iow evel

.....,.-.....__._......_.-...\VM ......

ln ihe 10w~levnl run - ofi cwlculat:ons. xl s nol casy. Lo
handic the ‘Inbake: volume of variols serviece waber “in-a viver
“basin, “Moslt dttfacult 13 Ihe agllcuILulal waber of which intake
s and recynllng valumcs- _ handest Lo dcho:mlnc .

oI Lhe Iow level run ofi alculaLlons ute donc in disuoga;d.

' of agricultuvnl water, Lhe result showq obviously larger caleun
Iated valies than the medsured ones. - Thig difference is far
greatc: Lhan ‘the total Volume of : aglacultural water officially
‘app:ovcd as Lhc Water rlghts: thloughout the-riverbasin, {There.
aire even: ‘the river basihs wheie: the LOLﬂI volume of officlmlly
appnoved agiicuIIUIaI w1te| s Iatge: Lhan Lhe Lolal outflow
dur ing. 1rr1galion perlod Y UThis ise hecause agrfculbural water
ie ysed. |epeaLedIy thlough lecyullﬁg oamde b the cfowsLevel,
an-off caleuwbations, “therefore “Lhe officiably approved watel
rights cannot hc used as the agtlcultuaal aLel vo1umc

Hanv ag|1culLuiai|sts ale cug1ged ln the |nveaL|gaL10n and
rosonrch on Lhe actual condltions of use of axniculbu:al watm
The ptactlral meLhods Lo estimatc :Ls volumc are:

i) Watet tncomc and outgo mvihod

‘ The measu red outflow is compa:ed w1lh ihc cn!cu[ated _
ouhflow coneidcring no’ 1gricuttu:al wabter volume Lo dotermine.
~the rediction. fnthe viver Tlow tate.. “Phis method can produce
Stairty accurate results unicss ‘theire ts mo water intake for o
- pther purposes- wnthn the rivér: basin,  Sinee’ the: agricultural
work (plowing rice flelds, planting rice, ecte,) is the same

every vear:. the values oblalned by this method can be wsed in
the low-fevel run-off calculat;ons as fal as- Lheic is no serlous
dnought or changc of IlVC! ba31n . e

et




; z) Reduced waLnl-dchh mcLhod

“The aglifuilu:a! aLer VOIumc 15 dPL01m1ned by mu!anlyingjﬁf“"'

: fthc raduced water.depbl.at a rice and olher: agri@uilural field - -
{about 0= 15mm/dav al paﬁdy flelds du:ing xrrlgat|on‘

.“J_ the field area. but as Lhis mothod distegaids the lcpoaLed uge

‘”chn;JE

of “‘water through xccycl1ng thc volume or waroa ueod ls-
;ovorestimated o B

ALl 4 ConcepLs of cvaporaLlou and waLeg'coﬁr§Qf5
Tl) Concept of ovaporation

lt 13 50 prugaammed tth evaponatlon volume can he

S0 ) by-*"

’[educed-”.

: lf alufall ts. more than: 0.5mn... However- since: hhe ev1ﬁ0:1tlpn 'vJ'f‘:

: «coefficient fsdefined. Lo be i 0 in Lhe. program, a, certaln
= volu?e of evap0|atlon s subLlacLed evciv day 1r|ospact1vc of
e aln 1II e D Sl e .

in Lhc evapouatlon pfocess or'nach ,ank. Lhe cvapoaalxon

Ivoiume ¢ subtracted before the run-off" ca1cu|at10ns of Lhe lsL '%f-

cotank, thep the. evaponatlon suh!nauLion and xun ofl alculaLlonef‘;-
';of Lhe an Lank.,...thls 1s lnpeated AL i b

AL Lhc dlh tank whléh |sfkiVen Lhe"pasiLlon

) outf.ow for anderground base flow, Ll user cau; dorfdn ats hls

'rdlscretlon WhPLhPI the evapctaLnon voiume ls su!

LJ) Concept of waLei COUISQI SRR

Tn addltlon to the Fuli- off flom Lhe v Lanké”:_hdfﬁrr ane -’
L¢an bc added as a river. channel in 0|de: to |eplc$e L Lhe Limc
“Iag in- f!ow out nL water couxse ‘ S N

o 4.2 4 step 4- |0w ank modc! p:oglnm

: Thie the ol Lank modcl 1s used in Lhe 1ow- dvel.analvels,'
of ‘Lile subtropical :regidng whp:e rainy and. d:v's dquns are’, SR
clearly: sepatatod from. each: olher, . ‘The. foiluw1ng f!HUIB qhows. -
“a conreptual view. nf Lha tank aulangement and Fun of [ S

dacLod or‘huL _f,iV'



 destep dirow ank nodel

wJ'""”“1;-;:.:*_.' - -§;

_ Besades the hasnn theorv as monhlonnd in the InLtoductnon, "
fthas p:ogaam is chaiactealzcd by LlaL it cwn handle"'r :

oy Tanks aaranged in 4 rows, and-

'-;r)) Modci of soul 1ngied1ent8-;

But thls e skep 4 row model cannoL handic Lhe snowmelt
: lalnfall proportienal ‘increase: at- mountalnous aireas and. “atct
_ :ccvcllng lice flelds : :

”'tld 2 1 4 step tank mode!

The time lag e the lnf!ow of rain waLv| 1uLo IlVLIS lS
-'|¢p0:Ledly able Lo be ewprcsscd by assembling a‘group:ol 4« row
“tank modelsy This Lime lag is expiressed by the distribubion of

L _ta:nfalk among Lhe tap tank in cach row. For example, if &4 =3

is assumed, Lhe rainfall distribution among Liie Lop Lanks is:

fn-the 15t IOW 1/AY =.1/3,
o 2pd 1/62 = 179
C3pd T /N e 1720, and
qth - 1/84 = 1/81 :

"n .3 ié usuaily adcphed

Thele 1s no such concept in the 4 sLep 1 aow Lank model

3 "14 2 2 So:l mmsuglc moclz,l

_ hl(hectslcp 4 unv!annnodel 1hct0piﬁnk in cach row is.
: -uscd as: thc son! momuuc modcl ’I‘hc conccpt of this modc] 1‘3 as
S shown below SR '




: ’i:{§§il?lh@iisﬂiké ;‘hodcl S

'*900 the data f0| d stcp d~row Lanh modol xu ChapLe: 3 l (2)
fon the teicvant cocfflcxents._._'- S v va T* I

Lion and. output peuts ‘With: the batch 40, cwnshtucted Lhat the
sub-programs can Opcrate with the same. type of commands.” Tot
rynning-the system, -copy two floppy disks with Lhe hand disk -
~cand start TANK, BAT. !‘Jhcn Ehe ([lsplav changecl as. . shown An ]‘lg
b, 1nput the :nput and’ output flies mLo the scneen i

SRR : N

N AN A__L ”
BAVIH unw G\ L '
) c:\L;;.\»t_:lsm ore E
. "CALCULATE THE AUSOPT DATA TRGH - . ab
v U THE EAINPALL DATR OY THE FANK HOGEL .. v»
Nraraaer 'o.-.un-.'nuuu--nn;r-u--n---ou--
PAMMITER FALE. -1,
©RALHPALL DATN
AUHOFF DATA .
Coen o RN ]
: QUTRUY FILE S ’
’ _' ] L i SN : J ; :J-ilo'O'G‘l'\ A
PREBI . At R et e ALt ety ekt SETLT
y—— b -
\ o SR /
Fig. 4. Start of TANK- MODEL
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19610109 ¢ 19.50°

© 18610129 0 0.00

© Table -2 Bstimated Discharge for Hydrograph -~

S O - file name '} TANKJLOUT -

1961010L - 0,00 .- 6.07
19630102 - 9,50 % 18207 S5, 930 7 i
12610103 © - © 8,00 - 90T s g2
19610104 . . 1,50 2300 5,72
39610105 1 0,00 . Y T R
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V39 L
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| Tablc3 ~ Storage Volume of ‘lank for cach year

file name _'I‘ANK.?.QUT‘

‘ o © Unit imen
‘ Year 1‘: Stage f Top Tank : ?nd Tank . - 3xd Tank ‘ 4th Tank'
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~“Table - 4Datafoanallon Cuwc -

" file name : TANK3.OUT
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' PROGRAM ""!‘NK FEE

crmmwnmo PDATA OU rr gt

¢ #+¢ COMMON DATAJ)EFINT:’*ION r-”ohj 'rANk' Mt)bizi.”m

- INTBGER SYMSUC.SYM[‘RR INPFIL PRMP!I OUTFIL
. PARAMETER * (SYMSUC1,SYMERR=0) -
PARAMETRR (INPI!L—!O PRMFIL=11, omru .,12) t

. RBAL . RA(31). RI‘(BI}, ‘1]’(3])

- RBAL . BE(12), TNKPRM(54), TNKDP’I‘(A Ay S
. RBAL . -XSPRM(4), ARBAS(4), ADHOS(), ADMOS(I?). QN(S! 12)_ ST
 RBAL - 'lNKlOW(riri 4) TOP’I‘NI{(fI 4) vamxm ' o
CRBALT R(d) 3(4) e

REAL CA CORYV, cL R CUR, llUR va PS. $S,TB, ']‘C N\
- REAL  ONDO1, ONDO2, ONDO3 ONDOA, Cl, C2, C3, u
‘REAL j'.cmrmi CMENS?2, CMBNS3, CME Nsa R
" RBAL - SNOWI, SNOW2, SNOW3, SNOW4 "
T REALS CMELT. TINT"I‘U Rl..'I‘[MPl CAN, RN. '
REA'L 'Rc I!NOI ‘ S

_'COMMON an/mx RA, RI TP
. COMMON /OUT/ RC, TNKIOW, ’lOPTNK RVCTNK Do
 COMMON !PRMI]MDLSW TOUTSW, IRVCSW, IDATSW, INIDPT, IS 11*
3 CA, EE, COEV, TNKPRM, TNKDPT, CLR CUR HUR, va
$ PS,SS,TR.TCZAXSPRM, -
$ 'ISNOWIPREMI Isummf,w
& _'.'_-_ONDOIONDO'ZONDOB ONDO4, m czcs ca,
$ - CMENS!,CMENS2,CMENS3 CMLNSdSNOW!SNOW?SNOWS,SNO\W.
$ ~ CMELT,TINETUR 1, TEMPI, :
$ 7 AREASADII0S, ADMOS,
$ -';-; . CANRNQN[ISI!B '

COMMONIOU’I‘I,IIOUTSW!IOUI“SW2 IOUTSW3 i
COMMON /EXT/ R, $
B COMMON nm;.xmo;

o EQU[VM ENCE (TNKPRM(I, I)CBI)(INKPRM(? beLy,
8 (TNKPRMG, 1)HLOLTNKPRMUA, D,CUL,(PRKPRM(S, 111U
" 'BQUIVALENCE (TNKPRM(1,2),CB2)(TNKPRM(2,2),CL.2), A
CU§ T (TNKPRM(3,2) HL2)(TNKPRM(4,2).CU2). (TNKPRM(S DI
3 EQUWALENC[‘ (TNKPRMUL3).CB3(INKPRMOA)CL3Y,
s (’I‘NKPRM(3 3)1[[ 3)(I‘NKI’RM(4 3 cuy), (TNKPRM(S 3):1113) TR



FQUIVALI‘NCE (TNKPRM(I encraen (TNKPRM(? 4) 014), ,
- % L (TNKPRM(3,4),11.4), (TNKPRM(4 1), CUd),(TNKPRM(S 4)IIU4) SRR
' FQUIVALLNCI‘ (TNKDPT(I, l).TANKI)(TNKDP’I(Z )TANxz) i

$ - (TNKDP’I‘(S I)TANKB) (1 NKDPT(!I J)TANKd) '

EX’_I‘ERNAL RIIDPRM INPDAI‘OUTDATCRI DPI‘ '

DIMTNSION lMD(lz)
RBAL - TDPT(‘iOd«i)

- DATA - IMD!SI 28, 31, 30 31, 30 31 31 ”40
§ 31,3031/

P

e STAR’I‘FX[‘CU’I‘ION e
(1' et ....,.._‘¢;';;__ -

C ++++H-I-+l--l-i+++~| ++++++++ CORRFCTION ++++++r++| :+4 MI HH l++i IH-H i
¢ CAIL IN]TFORTRAN N : S : -

WRITE(H ) u'w_#nt-#_ﬂ_i&ffﬁ*ug*Hﬁg&;gw*.ﬂu_:g{n.ﬂﬁg-_#,_:g‘,ﬁ*_m;:_z. s
CWRITE(* )" 4 S S

WRITE( %) ! +* CA[ CUi A'IE Tl ll” RUNOI 44 DMA FROM
CWRITE(* #) - b TIIL RAINE*ALL DA TA BY Tll[’ 'FANK MODI‘L **'
WRITE(:®)* » . R T
.WR[TE(* +y ! MH«*Hnnuuuu*ﬂu*wunHHM*HHH#H' '

WRH‘L(**)" E

:WRJ’I‘E(*,]O{)O) _
 READ (4,1002) PDATA .~ S TR T
1000 FORMAT( PARAMETER rur )‘__‘ ,
1001, FORMAT( . j ourPurnLrNAw :')'z

1002 FORMAT (A?O)

OPEN '(pnnfu i Ie'-PI)A'["A' S!ﬂlllS‘;-Old)
- open’ (l:lpFl reck=2000,STATUS='SCRA i‘CH) o :
- (outfil,rect=2000,file=" tank o1’ smus* UNKNOWN )
OPI‘N (15 I‘ILE- p'ira dat’ S'I‘ATUS 'UNKNOWN)

C .-...._..'..7...'-.._.-:...- ccmcqion O TR

¢ " PR ,:

C tie RE}\D PARAMETER,DATAM '

c ' ; S e e
IF ( REDPRM( DMY) NF SYMSUC) IHIN S .

C bt F b 4 I-++-I-++ I--H -H--H-! CO!’IBCI l(lll

close (mpﬁl) - S T e



¢lose (pnnm)'
 close (outﬁl)

C................,,..' - pomectioh ......_.-.;.....-....;.' ..... g -..-......
STOP '%ERR - PARAMF'I R file rad, eror
BND IF

o maowswn IQ 3} mrN
¢ WRITE(%,1001)

& READ (*,1002) ou*rr
¢ OPEN (4rnr,ourrsmrus 'UNKNOWN)
C ENDIF :

- CM L. FILECONV ([SNOW IL.IOUT SWI)

. C "‘“‘ INITIAE 175 SOMF CONTRO{ VAR[ABH‘,S "**

ealL INWAR- '

Il" (INIDP’I‘ NE 0) 'I‘HEN

: C. ok (‘RF‘ATDTANK DLP’FH ! ROM INlTlAL Z[ RO (OP’I‘ION) Ak 3:'; Lo

IF(CREDPT( DMY) NE, SYMGUC) TTHE N :

_' C +'i++i-+~++++++++4++++H-+l~ COI‘I‘CCHOH BB I++I + }-H H H - i-H Atk H H Aokt l
c__losc {Inpfil) SR : .
close  (prnfil)

close (oulﬁ!)

C...H....:.._.._.. -="correction - roemmnperhes
 STOP  '%ERR - FILE 1;0 enror’
CENDIF

OND IR ¢

" IDUR =IDATSW /100
€ **F MAIN LOOP v
> |
DO 300 IYBARSISIE .
18 (MODGYRAR.4) .EQ. 0) THEN
- IMD(2) = 29 :
BLSE
IMD(2) = 28
END IF

DO 200 IMONTH=1,12 ]

ITAG = (IYEAR + 10000) i» OMON'I” * lOO)
‘ lF(INPDAT(lfAG) NE. SYMSUC)T”EN _ . .
e ++++1+++++++++++ H+H-H corrcclion p+p+++++“+++w . I-—I-H-D-H-H pbg



close * (inpfil)
close (prmfil)
close (outﬁl) LT e SRR
Coversitisarracacacigine correction -- 4.......ii;.'-.s'...'_'..‘.:..;-.'i?' RS \ ST
. STOP '%ERR - INPUT mm\ FILE iead ervor
-~ ENDIF :

- DOlO{)IDAY nmnamomn) R R B Ve SRR I
.. IF(IFLG NE, 0)’1*111:N S e e
N (O (]MDLSW EQ. 0 I‘HLN o
CALL . CALEXT ( IMONTII iDAY )

RIS -
CALL  CAL lNT(lMONTII m;w) e
END IF - SRS A

IR (IDUR .NE. O IFLG = .0

BND 11

Il (OUTDA’I‘(H AG+IDAY lDAY} NE, SYMSUC)THT‘N S
e +++4++++!—+|—++++1+«1+++++ corrccuon Ak b PR H+I Pt H ST
- close (mpi‘il) ! ' T : e
close (pnnﬁl)
“close (oulﬁl)
_ C..:.,...;...;;A.;.;_...-. COH‘CCllOﬂ .._.'.. Hieevarnuiiunan .
' STOP '%ERR OUTPUT‘ DATA FILE write crror o
LND IF _
100 CON’I‘!NUI‘
200 CONTINUE
- DO 300 Ki=1,4
DO 300 JK=1,4 :
CTDPTEYEAR- !SH Kl JK)"TNKDPT(KJ JK)
300 CONTINUR

CC bbb A IR corrccuon -1-H-4+++¢+M+H 4 I-l-l I
close  (inpfil) ' ' : '
close . (prmfil)

close (oulﬁl)

C oovorevcritnimnininn -~ correetion -
wnnms #) 18,1E,CA,IMDLSW, S
¥ (((TDPTEIK) B 30)1 1,4).K: t4), 3

* CTOUTSWHLIOUTSW2,I0UTSW3
. C STOP '%SUC - Nomal complete’
END

. C..._.‘_...__...._..___ i amam

C: FUNCTION { READ ALL PAR/‘.M] FLR DA !A FROM TI!L PARAMETER FILE




= = THTSE Y el Hoenl,

PROGRAM SUBROUTINH Dl Fﬁ\ﬂ I'ION

s =i rrme . o g i snmem s ot
T 3 Eaay 2

FUNCT[ON ms_DPR_M (-‘DMY‘_)'. -

o fﬁ o SR

e “_“""‘ COMMON DATA DrrlNl’l ION I OR "IANK MOI)! il _
. INTEGLR SYMSUC.SYMFRR INPI‘I[ PRMFIL,OU]I*!L .' .
_-PARAMBTI&R . (SYMSUC=] SYMLRR&O} =
PARAMLTFR (INP]‘iLL-lO PRMTH.,-H OUTFII —-12)

REAL RA(I!I) RF(3 1), TP(B!) -
*REAL  BI(12), TNKPRM(5,4), TNKDPT(d Ay
REAL  XSPRM(4), ARBAS(1), ADHOS(4), ADMOS(12), QN(CH 1?)
© REAL TNKIOWMrM),’IOP’I‘NK(d ). RYCTNK(3) ] -
© REAL . R(4), 3(4)

" REAL  CA, COEV, CLR, CUR, HUR, RVC, S, S5, TB, T¢, ZA
" _REAL  ONDOI, ONDO?, ONDO3, ONDOA, Ci, €2, C3, C4
. REAL' CMENSI, CMENS2, CMENS3, CMENSA 1 &
" 'RBAL SNOWI, SNOW2, SNOW3, SNOW4  ~ = P
© REAL CMELT, TINETU, R1, TEMP1, CAN, RN L
. RBAL . RC, HNOl '

- COMMON !INP/]DX RA RF, TP . - :
COMMON /PRM!]MDLSW IOUTSW, IRVCSW, mmsw mmm IS n:. .
CA, T, COBY, TNKPFRM, TNKDPT, CLR, (,URI!UR RVC, '
PS,$S, TR TCZA XSPRM, o -
. ISNOW IPREMLISUID,IDEV4,
. ONDOI,ONDO?,0NDO3,ONDCA,C1,C2 Ca.Cd. o
© CMENSI,CMENS2,CMENS3,CMENSA, swow1 swowz snowa S‘NOW4 ‘
CMELT, TINETU RLTEMP), N
ARBAS,ADIHOS,ADMOS,
T CANRNQNISIE
EOMMON fOUT/ RC, TNKIOW, TOPTNK, RVCTNK
COMMON JOUT)/ I0UTSW I JOUTSW2,I0UTSW3,
. COMMON/EXT/R,S . :
. COMMON IINTIIINOI .

we@%m@a%'@"

LQUIV/\LENCE (TNKPRM(I I)CBI)(INKPRM(’z L b, o
(TNKPRM(3,1),HLD.(TNKPRM(, l)CUI)(lNKPRM(S HHUD).
' FQUIW\LENCI‘ (INKPRM(I2)CB2) (TNKPRM(2,2),CL2), - '
. - (TNKPRM(3,2),H1.2)(TNKPRM(4,2),CU2).(TNKPRM(5.2), uw)
_ I‘QUIVALENCL (TNKPRM(1:3),CB3)(TNKPRM(2,3),CL3), S
5 (PNKPRM(3,3),HLA)(TNKPRM(4,3), cmumxmwsmuus;b '
EQUIVALENCE (TNKPRM(1,4).CB4)(TNKPRM(2,4),CLA),



% B (TNKPRM(:! 4) HIA) (TNKPRM(d 4),(.U4).(TNKPRM(5 4) lllM}
I‘QUIVALLN(‘F (FNKDP’I’(! I)TANKI)(INKDPT(? 1 IANK?),
- (TNKDP’I(Z& D TANKB) (TNKDPTM l) TANKd)

LR
i pene s et o i L

C START EXECUTION

(‘) .

o

READ (PRMI‘!L.*.FRR-EJOOO) oo TR |
3 IMDLSW,IOUTSW1 JOUTSW2, lomsws mvcsw INIDP’T 108,18
| $ CAEED)I=1,12), o

©$ CORV{(TNKPRML)I=1,5), J-14) ((TNKDPT(I Tl AT de s

$ CLRCURHUR, RVC

w":.-;;,:r 2

II‘(IMDLSW rQ E)GOTO 103 ER ‘. .
RBAD . (PRMFIL¥ BRR=9900) | Lol TR
8 PSSSTBICZA (X%PRM(J) J'=1 4)

|03 CONTINUT‘
READ (PRMI‘II FRR::QQOO)
.18 ISNOW, IPREMIISUIDIDF\M
' _]F(ISNOW EQ 0) GOTO 100

"READ | (PRMI‘IL ERR= 9900) o :

~ $ ONDO1,0NDO2,0NDO3.ONDO4,CI czca 04 S S
'$  CMENS} cmnst CMENSS CMENS4 swow: 9NOW2 SNOW3 SNOWd RO
s CMEITTINE’]‘U RITLMPl FRREER

'IF(IP'RFMI[‘Q 0) GOTO |m ‘
RI‘AD (PRMF}L,*,]"RR 990{)) . A L
3 (ARFAS(D! ld)(ADHOS(E)l M)(ADMOS(I)[ |,2)- _-- -

10t IFQSUID; EQ.0) GOTO 200

 READ (PRMFL,*ERR= 9900)
$ CANRN.

'READ (PRMFIL,*ERR= 9900) (QN(LIYi=1 31y d=1 6y
READ - (PRMFIL,Y,ERR=9900) (QN(L)=1.31J=7,12)

200 CONTINUE
REDPRM = SYMSUC-
RETURN

* 9900 CONTINUR' o
RI‘DPRM SYMLRR“]" o
RETURN -




}ZND . B S I R s

'C"“ i i o 2rsiemna __: ) —

C FUNC1 ION INITIALI?E'H[[‘ SOMF CONTROI Vi'\RIABI FS AND J\RRAY
c e i 3

o ¢ PROGR;\M SUHROUTINE Drmwmon

" SUBROUTINE INIVAR SR

- C et COMMON DATA DIB!"IN{TION I"OR 'IANK MODI“I **f S

IN’IEGBR SYMSUC SYMI RR ANPE i, PRMEL OU‘I‘F!L .

- PARAMETER - (SYMSUC=1,SYMERR= 0) ' e
'.PARAMMBR (lNPFIL-—]G PRMFIL=11, oumL 12) e

RFAL - RAGI, REGD), Py

REAL ~ BE(12), TNKPRM(S4), TNKDPT(A) o
© REAL - XSPRM(4), AREAS(4), ADHOS(4), ADMOS(12), QN(3I :2)
_ REAL_ - TNKIOW(4,4,4), TOPTNK(4, ! vamxm

RBAL R(4)S(4)

. REAL CA, CORY, LR, CUR, HIUR, RVC, PS, 53, B, 1c m
 REAL .ONDOI, ONDO?, ONDO3, ONDOA, C1, C2.C3,C4 "
REAL 'CMENSI, CMENS2, CMENS3, CMENSA |

© RBAL ' SNOW1, SNOW?2, SNOW3, sSNOwd .

" REAL ~CMELT, TINETU, R1, TEMP1, CAN, RN
“ROAL RC,MNOI I

COMMON nnwmx RA, RF ™
'COMMON /PRMI EMDL‘SW IOUI&W IRVCSW II)ATGW lNIDP’l !S 1E,
CA EE, COI‘V TNKPRM lNKDP’I Cl RCUR HUR, RVC
 PS,SS,TBTC,ZA, XSPRM, |
ISNOW IPREMLISUID,IDEV4,
ONDO!,ONDO?, ONDO3, ONDOA.CLCLECH,
CMENS 1, CMIENS2,CMENS3, CMENS4.SNOWI, SNOW2 mowa SNOWA,
: CMLL’!"IIN[‘I‘U R1,TEMPL,
- AREAS,ADHOS, ADMOS, -
CAN,RN,QN,IIS, 111
_COMMON JOUTY RC, TNKIOW, TOPTNK, RVCTNK.
COMMON fOUT1/ nomswx IOU TSW2, IOUTSW3
"COMMON /EXT/ R, §
g COMM_ON mm HNOL

B s e e o _m'g@ o

| !QUIVALFNCF ('I‘NKPRM(I E)LBI)(I‘NKPRM@ .Gl
--$' (TNKPRM(3,1)HLL ), (TNKPRI(4, I)CUI).(INKPRM(S I),HUI)
I‘QUWM BNCE (TNKPRM(] 2) CDQ)(FNKPRM(Z ! CLz). :



-:s' . (TNKPRM(a2)nm)(TNKPRM(M)cuz).(mKPRM(s2)nu2)f__: AR

FQUIV{\! ENCE (TNKPRM(1, 3).CI33) (T NKPRM(? 1).CL3)

" $ (TNKPRM(3,3)HL3),(TNKPRM(4,3).CU3), (TNKPRM(«;'g)”Ugl i -
FQUIVALLN(‘I (PNKPRM(, A)CBANTNKPRM(24),C14), T e

(TNKPRM(3,4),HLAYTNKPRM(A,4),COA),(TNKPRM(5,4)11U4)

‘ I‘QUWAI BNCE (TNKDPT(L 1) TANKI(TNKDPT(, !i’PANm), o L
R S (TNKDPT(S I)TANK3)(|‘NKDPT(4 1),[‘ANI{4) S

€ START BXECUTION'

10 "CONT!NUE ' ;

Big (IMDI SW FQ B GO'IO 2{}0

‘_'C_ waunuuuw*i«**t

~ -C TOR FXIERNAI

R o n*uw**“uuwuuu :

©.220  CONTINUE

ZB"LA**MZA"%ZA**%ZA
‘DO 100 I=14 T
.f“’(l)—«ZA*_*(S 8774 NN
L RW=ZA
© 100 CONTINUR
R()=0.0

" RETURN

C' *-lr:H*HH;Q*HHMHM R cnEbFpen oy ::";»-;3 T

¢ PORINTERNAL | g
C R RR RS R R F

2000 CONTINUE

JNOL =0 S e

PO 240 J=2,4
- DO2201std _
TNKDPT(I J)«O{) R
DO 210 Lald _ RSP EE
CUINKIOWLLI) = 0.0 - U e
210° CONTINUE S SR,

" 240 CONTINUE
'm'zsoy=14- |

- DO 260 =14
I‘OP’FNI{(I l) 00



260 commur
_280 com‘mmz

hg (!SUID BQ. 0) THEN -
DO 3407=1,12
003201“131 N R
. QN([ J) 00 r SR
320 CONTINUES
340 - CONTINUE
- ::Leﬁ e :
: DO 3801-1 i
DO 360 14131
S ON(L)} = QN(II)*CANICA
360 - CONTINUE
_380 CONTINUE
: err -

RETURN’ o

END”

;FUNc:'rlofi: : CREATE 3'1‘Ar~ﬁ<’l)ﬁr*r;1 FROM ‘I,Nl'l_‘l.'f\'l, JBRO, -

..‘—" ot

PROGRAM SUBROUT!NE DT‘T lNl I ION

I‘UNC’HON CREDPT ( DMY )

‘o o_"o&é ?

G 'COMMON'DATA I)EFINIT’ION [:oR 'i‘ANI{ MOD[-:L-_ HE

T INTEGER SYM%UC SYM[!RR INPFII PRME u, oumz
. PARAMETER = . (SYMSUC=1,5YMERR= 0)

“PARAM:“TER (ENPHL 10 PRMFII,AH OUTR I.12)

| RBAL. RAQGI), REGL), TPG1) -

" REAL  BE(12), TNKPRM(3,4), TNKDPT(4,4) .

. REAL ~ XSPRM(4), AREAS(4), ADHOS(4), ADMOS(}2), QN(3I 1?)
~REAL TNKIOW(44.4), TOPTNK(4 ), RVC’I‘NK(3) ST
. REAL -R(d) S(4) e

REAL - CA, CORV, CLR, CUR, HUR, RVC, P‘S, s, B, TC, A
" REAL " ONDOI, ONDO2, ONDO3, ONDO4, C1, €2, €3, C4

- RBAL CMENSI, CMENS2, CMENS3, CMENS

 “REAL * SNOW1, SNOW2, SNOW), SNOW4

_RBAL CMBLT, TINEFU; R1, TEMP1, CAN, RN

~ RBAL . RC, HNOL -



- COMMON.EXT/ R, § .
o COMMON ﬂmnmot

e EQUIVM,FNCI: (TNKPRM(I |)CB!),(TNKPRM(? I)CLI).
©§ . (TNKPRM(3,1),HLY)(TNKPRM(, 1).CUI){I‘NKPRM(S DAV

COMMON ﬂNl’lIDX RA, RE, ’I‘P N S
COMMON /PRM/ IMDLSW, IOUTSW mvcsw mmsw mmm* IS m, S
$..0 CA, BE, CORY, TNKPRM,; 'mxz)pr CIRCUR I!UR IWC : '

$ P§,S8,TB.TC.ZAXSPRM, - ' i
$ . ISNOW,IPREMIISUID,IDEV4, e
$ - - ONDOLONDO2, ONDO3, onuoq CLCACHCA o i e L
$ - CMENSI, CMIINS2, cwwsa cmmsmswownswowz SNOWS SNOW4

$

$

© CMELY,TINETURI TEMPY,
ARBAS,ADHOS,ADMOS,
: CANRN,QNISHE . - :
COMMON JOUT/ RC, TNKIOW, TOP' FNK; RVCTNK ,
COMMON /OUT 1/ IOUTSW1 IOUTSW? IOUT‘SWB I T

FQU[VALENCF (TNKPRM(1,2).CH2){TNKPRM(2:2),C12),

5 (TNKPRM(M)ln,?)(TNKPRM(M)cuz)(mKPRanmn

. BATA lMDf3l 28,31, 30, 31, 30 ‘11.31 30.

. C

EQUIVALLNCb (TNKPRM(I ey NKPRM(2 3), CL3),

e ﬂNKPRMG3)HL3)(TNKPRM(M)cus)('mxpw(sa)nus)_.\
“BQUIVALENCE (TNKPRM(1.4),CBAY(TNKPRMQ2ALCLA) 5 e

$ . (TNKPRM(@3A4)HLAY(TNKPRM(4,4), CU4).(TNKPRM(5 4)1[04) :
EQUIVALENCE (TNKDPT(1,1), TANK1),(TNKDPT(; 1)TANK2).

s ('INKDI‘/I‘(3 l)TANKJ) (TNK!)PT(4 I)TANKd)

REAL SAV’DPT(A.&)',SAvaV_C SR
DIMENSION IMD(I2)

,$_-:' ' 31, 30, 31/

- START EXECUTION

DO 10 1= 14
DO 10 =214
“TNKDPT(L)) = 0.0

10 CONTINUE 0~

RVC = 0.0

CIDUR=IDATSW /100 - sl

CIRUSEQO) NIS<lS TR N SO

IFQUIEEQO) NE=IS+3



I'F(lna,c}"r.iﬁ) mé-.-m )

o Dmoolcnm 2.

" DO 300 IYBAR= 118,011 _
IR (MOD{YEAR,4) EQ. O)TI!LN
ok 1MD(2)m29 ' ' L

. ELSR
IMD() =28 .

- }"ND W

_'.‘DO?OO IMONTI=IdZ - -

. ITAG = (IYFAR*IOOO(}):(IMON'III*IOO)
IF ( INPDATHTAG) NE. SYMSUC ) FHEN
STOP '%ERR INPU’I‘ DM‘A BILE wek crro:’ Lo
LND IF Sl

IHG-I
DO 100 IDAY={ IMD(]MONT! r)

xFurm NE. 0) THEN - _
- IF (IMDLSW .EQ. 0) THEN - _
CALL " CAL FXT(!MONT!I n),w) '

- BLSE. -

“CALL ..CALINT ( IMON I, mv )
"ENDIF -
IR (IDUR NE. 0} IFLG =0

CEND 1B

1100 . CONTINUE -

200 CONTINUE ..
300" CONTINUE .
CREWIND © (INPFIL) © _
CALL - INIVAL (ICNT, TANK1, TANK? TANKS3, FANI(d)

:,'_'400 CONTINUE .

Dos101'14

DO S10J=0d -
SAVDPT(L)) = TNKDmuJ)
- sso CONTINUR: '
SAVRVC RVC

| "REWIND (PRMF!L) |
IF ( REDPRM( DMY ) .NE. wmsuc;ao:o 9900

" CALL NIVAR

‘Do 520‘1;-;&,4" "
DO 520 Jeel 4
“TNKDPI(L)) = SAVDPT(L)

' : 520 commw

e



| RVC = SAVRVC
. CREDPT = SYMSUC -
- RETURN
9900 CONTINUE

- CREDPT = SYMERR
RETURN '

;TEND_' |

°C . PROGRAM, SUBROUTINE PEFINITION * &0 "

- - - r B - o - - - ke A

suﬁRQU‘nNE TNIVAL (NR.XA',xﬁ.x_c.xo)'_-_ ey

CsavE xm XBI, XC1, XD1 . LT
. ‘xmxz) x1 *"20,{(20*)\1 X2) L e
N : _ S Coe R e
c "“'STARTEXECUTION LTI T
IF(NR-2) 100,200,300

100 CONTINUE. . Ve B St S :
~ XCl=XC
RETURN e e T s e T

200 CONTINUE
- IF (XA NE, XA1) THEN
XA =TX(XALXA)
TR (XA LT, 0. XA = 0.
. ENDIF’ R
IF (XB .NE. XB1) THEN
| XB =FX(XBIXB)

. ENDIF .
IR (xc NE, XCI)THLN .
= PX(XCHLXC)

: IF(XC LT, 0.) XC =0,

< BND IF o . D SUenl
©IF (XD NE, XD1) THEN AT S R P
XD = FX(XD1,XD) . I

- IF(XD.LT. O)XD 0.
_err ' o

OB LT O)XBRO D T A PRI S



300 RETURN ..

R e snceaSivsly TS

I‘UNC’FION RT‘/\D 'IIIP MON f‘lll Y MIZASUR[NO I)AI r’\ '

PROGRAM SUBROU I‘lNF DI I‘INI I'ION

_,.,.._L.__..,__...,............. e e

o OD - _O.. )

- FUNCTION. mmm (m\'o )

c'j'__

C (,OMMON DATA PEFINIT ION FOR TANK MODEL 4+

_INTEGBR SYMSUC SYMlr RR INPTII...PRMFIL.OUTI"IL :

: PM{AMFTER (SYMSUCx=1, SYMERR=0)
-'PARAME‘T‘ER (lNPI IL=10, PRMI H.“ll OUTI"!L-—IZ!)

REAL

REAL’

 REAL-
REAL

- 'REAL

CREAL "

' : RPAL
| "REAL

" REAL

REAL

~ REAL

_ 'RA(SI). RFG, ‘I‘P(Sl)

' RE(12), TNKPRM( 4), I‘NKDP’[‘(d 8 .
 XSPRM(4), ARDAS(4), ADHOS(4), ADMOS(12), QN(BI 12) (
leome), 'romNm 4) RVC'INK(S) '

R sm) '

CA COLV CLR; CUR, HUR, RVC ps $$, TB,-TC, ?/\
. ONDOI; GNDO2, ONDO3, ONDO4, C1, €2, €3, C4
‘CMENS!, CMENS2, CMENS3, CMENSH

'SNOW1, SNOW?2, SNOWS3, SNOW4

CMELT, TINETU, R1, TEMPI, CAN, RN

'Rc HNOI '

COMMON fINPllDX RA; RE, ’lP - : ,
: COMMON !PRM/IMDLSW TOUTSW, lRVCSW IDATSW ]NIDP’I‘ I‘§ IL, .

b

$

%
'__,_$,;;
-

$

$

h

CA BE, COL FNKPRM TNKDPI‘ CLR CUR HUR RVC,
" PS,SS, TB, "EC/A XSPRM, - :
. ISNOW, lPRl IMLISUID, IDLVd _ '
.ONDOI ,ONDO2,0NDOY; ONDO(I CL.C2, C3 C4,
. CMENS1,CMENS2,CMENSS, CMPNS!I SNOWI SNOW2 SNOW3 SNOWd
CMELT,TINETU,RI TFMP! .

. ARBAS,ADHOS, ADMOS, .
‘CANRN,QNIISTIE

- COMMON/OUT/ RC, TNKIOW, TOPTNK, RVCTNK
. COMMON.JOUTI/ IOUTSW1, IOUTSWZ IOU’I‘SWB

- COMMON /EXT/R, S -
S commonanmmoa

'EQU[VALFNCE (TNKPRMU 1LCBIN(T NKPRM(?. I).CI l) )
([‘NKPRM(B l}Ill l)('i NKI’RM(4 I)CUI)(FNKPRM(ﬁ I) llU!):

".13.-



FQUIVAI I?N(‘E (TNKPRM(I 2 LB’Z) ¢ NKPRM(2 ?).CL?).

$ (TNKPRM(B 2, HL2), (’I‘NKPRM(4 ?) CUz)(I‘NKPRM(S 9)1102) | :

EQU!VALENC]" (TNKPRM(13),CBI),(TNKPRM(2:3),CL3), " -
% (TNKPRM(.3),HL3)(ENKPRM(4,3),CU3) (T NKPRM(S 3) uu:a)
BQUIVALINGE (TNKPRM(14),CIAYTNKPR(2,4).CL43,

A s T

' .$ | (TNKPRM(S4}l![.d)(TNKPRM((F4)CU4)(I‘NKPRM(S4),IIU4) SR

EQUIVALENCH (’I‘NKDPT(I I) TANKI)(TNKDPI‘(Z I)'I‘ANK?), TR
$ (TNKDPT(B i} TANK?)(I‘\!K DPT(4 I} TANKd) R

L

START EXCCUTION -
BW=0 .
10 CONTINUE
. RBAD . (INPFIL,* ENDHIOO) o
$IDX, (RA(I) 11,30, (RF(D) 31) @ P(I)l 13|)

IF (ITAG NE [DX') GO'I"O IO
. INPDA’I" SYMSUC '
- RETURN

© 100 .CONTINUE
IR (ISW .NE, 0) GOTO 9900
REWIND  (INPFIL)
CISW
GOTO 10 -

0000 CONﬂNUf

- INPDAT = SYMERR '
RETURN *
END

Tf

FUNCTION : CALCULATE THE RUN OFF DATA p ROM ki Hr RAIN FALL DA’I‘A
@+ 1 TANK MODEL - INTLRNA[ 'rvm:) R |
'PROGRAM,, SUBROUTINE DEFINITION

* SUBROUTINE CALINT (IMONTH, IDAY) " 1 w0

60600

o0

pe COMMON DATA DEFINITION FOR TANK MOD‘E'I;.-“M el

‘o

_INTL‘GE R ‘;YMSUC.SYMI‘RR INPI Il PRMFIL,OUTI‘][
' PARAMLTER (SYMSUC"I SYMLRRnO) e

-



| PARAMF’[FR (INPmLa'm;PRMm:ll.oumx.m)- e

©REAL . RA(GH, RF(3I),TP(31) _
T RBAL 'mm,wxpnmm) ‘I‘NKDPE‘(dd) |
- RBAL  XSPRM(4), ARBAS(4), ADHOS(1); ADMOS(12), QN(3I 12)

REAL TNKEOW(d 4 A), TOPTNK(A,1, R\ICFNK(@)

UREAL R(d) 3(4)

REAL" CA. cor:v CLR, CUR, HUR; RVC, ps, S, B, TC ZA

. REAL ONDOI ONDO?. ONDO3, ONDO4, C1, C2, C3, C4
- REAL . CMBNSI CMENS2; CMENS3, CMENS4

‘RRAL SNOWI, swowz SNOW3; SNOW4

. REAL CMBLT, TINFTU R1, TEMPL, LAN RN

| 'f'RBAt-, RC, INO1

L COMMON ﬂNP}lDX RA, RI ™

COMMON fPRM/lMDLSW IOUTSW, IRVCSW, II)A’T‘SW INIDP’I I‘S lP

$  CA:RE, CORY, TNKPRM, TNKDPT, CL, RCURIIUR RVC,.
$ . PS,SS,TB.TC,ZAXSPRM, '

$ ~ ISNOW,IPRIMEISUIDIDEVA, G

$ . ONDGI,ONDOZ0NDO3, ONPO4,C1,C2,C3, c4 _ o :
$ CMENS,CMENS2, CMENS3, cmmsmswom swowz SNOW3 SNOWA,
$ o CMEUTTINETURLTEMPL, PR

$ AREAS,ADHOS,ADMOS,

3 CANRN.ONNSIIE . Lt

COMMON JOUT/ RC, TNKIOW, IOP!NK RVCT NK

" COMMON jOUT1/ IOUTSW1,JOU FSW2,10U rSW3-
- COMMON /EXT/ RS

COMMON mm HNOL - '

B EQU!VALFNCF (FNKPRM(I I)CB]){TNKPRM(2 1)(.u), | .

U S (TNKPRM, 1) HL D (TNKPRM(A, D.CUD), (TNKPRM(S, 1), HUD)
.. BQUIVALENCE (TNKPRM(I2)CB2,(TNKPRM(2,2)CL2), -~

§_ . (TNKPRM(3,2),HL2),(PNKPRM(4,2),CU2),(FNKPRM(3,2),1U2)

. rQUNALrNcr (TNKPRM([ 3),C03),(TNKPRM(2.3).CL3), .

(T NKPRM(3 . IIL.3) (PNKPRM(4,3), cul), (I‘NKP‘RM(S 33, 11U3):

: -'_EQUWAI ENCE (TNKPRM(}4).CI), (TNKPRM(2.4),CL4),

©R2 CERA(DAY)

KR ('I‘NKPRM(Z! 4),HLA),(TNKPRM(4,4), CU4),(TNKPRM(, 43,4},

EQU[VAI ENCE (TNKDPT(! 1) IANKI)(TNKDPT(? I)'I‘ANKZ)
b _ (I‘NKDPT(3 I)TANK&)(’I NKDI’I‘(d l)'lANKtt)

' START EXECUTION -

— - : S ; S —




o000

s
3
3

.

EVA2 —EP(IMONTH)‘COE C e ST TN NER T

TEMP2=T P(IDAY) S
IINO2 mQN(IDAY IMONTH) . S

I (IPRLMI FQ. I)TllI‘N
. IR (ISNOW ,EQ, O)TIII‘N

- CALL ‘SUGAWA(IMON’IH R2)

L UBLSE
CALL " RHOSE (mom:r)
- RND I L BT g
END IF
©CALL . TANK(R2BVA2TEMPZHNO2) ;o
RETURN S
COBND T -
1o 3 i
o

" SUBROUTINE TANK(RZEVALTEMP2HNOD: o

'_*'**_ COMMON I)A'l‘."\ l)FFINl!IONIOR TANK MOI)EI. _.f.*j_*'

IINTI‘GER SYMSUC SYMLRR INPE lL,PR\/IF!L.OU'l I‘ll
PARAMETI‘R (SYMSUC“I S\’MFRR 0) ..
PARAMTTFR (INPFIL 10, PRMI]I—I! QU'I! Il I2)

REAL

. REAL
REAL

REAL ::
- REAL

REAL

REAL - .
REAL

~REBAL
REAL

REAL

RA(JI), Rl(ﬁl)‘ I’P(3I) o
- BEOI2), TNKPRM(SA), TNKDPT(, 4) _ '
XSPRMM) ARLAS(*I) ADHOS(d). .F\DI%'!OS(D)1 QN(]I l2)
TNKIOW(d 4 4), I‘Ol’lNK(fl 4), RVC [‘NK(3) '
R(‘U S('i)

CA, cow CLR, CUR IIUR va, ps ss Tn 'rc ZA
. ONDOI, ONDOZ, ONDO3, ONDOM, C1, C2,C3,C4 .
. CMENS |, CMENS2; CMBNS3, CMENS4 SR
SNOW!, SNOW?2, SNOW3, SNOowd,
CMELT, TINETU, R1, TRMPI, CAMN, RN |
RCIINOI':-“ . o

COMMON IINI’HDX RA, RE, TP
COMMON /PRM/ IMDLSW, IOUTSW, IRVCSW IDATSW INIDPT, IS, IF,

CA, L, CORY, TNKPRM, TNKDPI‘ CLR CUR }IUR RVC,

PS,S8,TB,TC,ZA, XSPRM,
ISNOW, lPRf‘Ml ISUID,IDEV4, P
- ONDOI, OND02 ONDO3 OND04 Cl C2 C3 C4



. cmsz: CMPN82 omrmsa CMENSA,SNOW1,SNOW?, SNOW3, SNowm
- CMBLT.TINETURLTEMPL,
- AREAS,ADHOS,ADMOS,
. . CANRNQNUSHE
- _COMMON JOUT] RC, TNKIOW, TOPTNK, RVCTNK -
* COMMON JOUT!/ IOUTSW ) JOUTSW2,I0UTSW3 |
 COMMON /EXT/R, S - -
 COMMON /INT/ HNOI

-c-)s'-eé‘fw'%-_ SR

QUIVALENCE (TNKPRM(! 1)CBt).(TNKPRM(2 I).CLI),_ ERRIRE TR
$ (TNKPRM(@.D), HLE).(’I‘NKPRM(!II)CUI)('lNKPRM(S pauny
 EQUIVALENGE (TNKPRM(1,2),CB2)(FNKPRM(22).CL2). .
$ . (TNKPRM(3,2)HL2)(TNKPRM(#,2),CU2), (TNKPRM(.S‘Z)HUZ)._
RQUIVALENCE (TNKPRM(L).CBIINKPRMEDCLE), . . R
$ . (TNKPRM(33)HL3),(TNKPRM(4,3), CUB(TNKPRM(S,3),BU3)
| QUIVAI BNCE (TNKPRM(1,4),CB4),(FNKPRM(2,4),CL4), o
$. . (TNKPRM(.4)HLA(TNKPRM(@,4).CUA),(TNKPRM(5.4). HU4)
- 'EQUIVALENCE (TNKDPT(1, 1), FANK(TNKDPT(, i)'mm{z).
$ (mmms l)TANKiB) ('rmmm (4DTANKS

T .}.

CBVISO0
COBV2=00
| BY3=00
EVA00 .
- HKAN= HNOI*RN

- IF(FSNO,W.BQ.O} GOTO 100
;ONDO;T::MPH-ONDO:'. S

RTISCI#R1 o S e
CCALL YUSLTU(ONDO SNOWI RTI RIN} L
SUMRIN=RIN*CMENS! -
" ONDO=TEMPI+ONDO2

RT2=C2RY -

U CALL YUSFTU(ONDO SNOW2,RTY, RIN)
SUMRIN= summmmwcmrnsz -
ONDO"I’EMPHONDOB

- RT¥ cs*m e

" CALL ° YUSET U(ONDO sNowa R RIN) o
- SUMRIN=SUMRIN+RIN*CMENS3

© ONDO=TEMP1+ONDO4 -

 RT4=CA*R1 . - ‘

. CALL" . YUSETU{ONDO, swowa RT4 RIN). .
‘SUMRIN summmmwcmmm

- GO o1 g

100 SUMRIN=R2-

110 CONT]NU]‘




 BV=BVA2

_ II*(SUMR!NGFOS) _ rv {Wl(l
TANK!rTANKHSUMR[N BV
lF(TANKlGF‘OO) oo*rouo
 EVI=TANKL -
TANK1=00

IQO(‘ONTINUE ,

_ TNmowull) summm o
CALL DISTRI(PISDL, DlSUl DISI MNI‘I IANKI nL IIUI cu cut
INKIOW(z,I,I)nMNFI SRBE SR :

-"]‘NKIOW(:S L,1)=DISUI
INKIOW(@; 1 b= DISHI

5 'mNm:rANmmm: mw | PR

- IR(TANK2.08,0.0) GO 'ro 130 St

. BV2RTANK2 L

 TANK2=0.0 _

130 CONTINUE - ST
CTNKIOW(1,2,1)=AINEL E T e i
CALL DISTRI(DISD2, DISU‘Z DIS2,AINE TANK? m;; HUZ, cm cuz caz) -

. TNKIOW(2,2,1)= -AINF2 S EE
TNKIOW(3,2,1)=DISU2 -

 TNKIOW(,2,))= =DISD2 ‘

TANK=TANK3: mmr‘z JEV2 IIKAN

- IR(TANKA,GEQ0) - GO TO 140
'EVA=TANK) L =
TANK3=0.0" T R

L0 CONTINUE e e
CINKIOW(13,D=AINE2EHKAN R

 CALL DISTRI(PISD3,PISU3, Dm AINM mNm nw uu3 CL3 cu3 cm)

 TNKIOW(3,D)=AINFS sl e Pl
CPNKIOW(3,3,1)=DISU3
TNKIOW(4,3,1)=DISD3 -
BV4=0.0 o
IF(DBYARQI) - EVA=BV3
TANKA=TANKA+AINI3+EV4
TNKIOW(M!) AINE3 o SR .
CALL DISTRI(DISDA, DISUd DIS!I mm 4 mwm HL4,HUA, cm cu4 cnea)

- TNKIOW{2,4,1)=AINF4 ' R .

- TNKIOW(3,4,1)=DISU4
TNKIOW(44 13=DISP4

,CB !)-,f_f L

¢
RG = DIS LDISIHDISIHDISA- lINOl
IE (IRVCSW Q. l)T!l[‘N
XR=RC | e
XL=RVC . ' ’ . . '
c,m,t,_mmcn (x1 XRClRCUR!iURY) [T i P

. _]g_.".



RVCTNK(D=XL .

. RVCTNK(2)=XR

- RYCTNK(3)RY

CRVCEXL
RC=Y -

 ENDIF

 RI=R2 _

 TEMPI=TEMP2

" HNO! =HNO2 -
'RETURN

N

- fsunnourms DlSTRI(DESD[ DISUL,DIS, AINFI T/\NK]
fs T HLLHUL cu cmcm) -

" DISDI=0.0

 DISUI=0.0

IRETANKLGT.HLY) DISDis (TANKI- uu)*cx e
- IFCTANKLGT.HUY) DISUIF(TANKI ilUl)*CUl
DISt=DISDI+DISUI SRR

" AINFI=TANKU*CBI

TMP = TANKI-DISI-AINFI
I¥ (TMP LT, 0.0) THEN -
AINFI=TANKI-DISI -

 TANKI=00 o
BLSE .
TANKI=TMP .

CBNDIF s
CREFURN 0
END

' SUBROUTINE  YUSETU(ONDO SNOWLRCLRIN)

v COMMON DATA DEFINITION FOR TANK MODEL #++

INTEGER + :SYMSUCSYMIRR, tNérli*pRMstIL.OUTmf
| PARAMETER (SYMSUC=1,SYMERR=0), .
 PARAMETER (INPFILx i0, PRMFI!.-II OUTI‘II-IQ:)

T REAL  RAGD, [<I(3I),‘1P{3I)
© REAL  BR(12), TNKPRM(S.4), TNKDPT(4.4) -
. REAL XSPRM(d). AR AS(d) AD!IOS(A), mamosu?). QN(31 i)

-19-



_ REAL TNKIOW(‘!M) TOPTNK('i 4), RVCI‘NK(:!)
 REAL R(fi),S(fi) '

" RBAL ' CA, COBV, CLR, CUR uun RVC, DS, ss T8, 'rc, TN
RRAL - ONDOI, ONDO2, ONDO3, ONDO4, CI, C2, €3, ca '
REAL  CMENST, CMENS2, CMENS3, CMENSA
~ RBAL SNOWI, SNOW?2, SNOW3, SNOWII
 REAL . CMBLT, TINETU, R1, TEMPI, CAN, RN
" RBAL -RC. HNOL . - -

COMMON anmx RA,RE, TP S
COMMON PRM/ IMDLSW, mm*';w IRVCSW, mmsw mmm 1S, n:, -

$ ‘CA, BH, CORY, TNKPRM, TNKDPT CLR, CUR,HUR, va

$  PS,SSTBTCZAXSPRM, S

T $ ISNOWIPREMLISUIDIDEV4, *

B omo;omnozom)mowno«tcnczc304 = PR o
'$ . CMENS1,CMENS2,CMENS3, cmmsa swown,snom snowa SNowa,' )
$  CMELTTINETURITEMP), O I

$ "~ ARBAS,ADHOS, ADMOS,

% . CANRNQNSHE -

COMMON JOUT/ RC, TNKIOW, TOPTNK, RVCTNK -

COMMON fOUT}/ 10UT SWi IOUTSW2, lomswx
COMMON /BXT/R, S R AR
COMMON /INT/ HNOI _ L IR

- BQUIVALENCE (TNKPRM(I,1),CB1,(PNKPRM(2 DL,
$ - (TNKPRM(3, !)HLI)(TNKPRMM 1).(:111)'(TNKPRM(S.I),I-M:)_"
EQUIVALENCE (TNKPRM(},2).CBO(INKPRM(22)CL), | =
$ (TNKPRM(3:2),HL2),(TNKPRM(4,2),CU2),(TNKPRM(5,2,12) -
RQUIVALENCE (TNKPRM(1,3),CB3).(TNKPRM(2,3),CL3), ;
5 (TNKPRM(3,3).HE3),(FNKPRM(4,3),CU3)(T NKPRM(S 3)HU3):; :
 EQUIVALENCE (TNKPRM(1,4),CB4).(YNKPRM(2,4),CLA), o
5 (TNKPRM(3:4),REA)(TNKPRM(4,4).CU4), (TNKPRM(S ALHUA
EQUIVALENCE (TNKDPT(1,1,TANK 1).(TNKDPT(2,1), TANK2),
§ (’I‘NKDP‘I‘(”» I)TANK%) (TNKDPT(d l)TANKd) '

- IRTINETU, 61'000001) GO IO 100
- IF(ONDOLT.0.0) GO TO20
IF(SNOWLLT.ONDO*CMELT+ RCI*ONI)O{R{) 0) GO 70 10
RIN =RCI+ONDO*CMELT+RCIFONDO/B0.0 &

- SNOWI=SNOW! ONDO*CMFL’!‘ RCI*ONDO!BOO
GOTO30
10 RIN= RCI+SNOWI

. SNOWI=00

GOTO30



20 RlN—O 0
SNOWI::RCHSNOWI

30 CONTINUE
GOTO 130

IOO CONT]NUD

IF(ONDO.LT.0.0) GO TO: 120 .

_ - SMI‘LTnONDO*CMLIJHRCI*ONDO}SO omwm U
IRSNOWLLT.SMELT) ~GOTO 110 :
" SNOWI=SNOWI-SMELT 2

T RIN =RCHSMEBLT -

IF(SNOWLGT.0.0) GOTO iao L

L RINSSNOWLHSMELTATINETU -

- SNOWI=0.0
GO 10 130

l 10 CONTINUF

RIN '—*RC[!SNOWI
SNOWI =0.0 . ‘
GO 10 130

I'ZO CONTINUE

SNOWI—SNOWH RC!-T!NIZTU _
CRIN —~’IINBI‘U T

: : |IF(SNOWLAT.. 03 GO 10 130
RIN= ‘3NOWI4T1NETU | !

- SNOWI=0.0 -

130 CONTINUL

O

RETURN o
END

'SUBROUTINE  SUGAWA (IMONTILR2)

E .."‘"‘* COMMON I}ATA DEF INlTlON I’OR 'I/\NK MODLL_ ko

_-_INIE‘GFR ' SYMSUC SYMLRR INPFIL,PRM! ll..OUl‘FII,
PARAMETER (SYM&UC I‘SYMLRR 0 -

' _FARAMFTFR {(INPT[L=10, PRMEIL —-11 OUTF I-L-*i’z)

-RB_A_I,,-” RAGY), REQ1), TPGY)

- REAL. FL(I’Z). TNKPRM(S 4}, I‘NKDPT‘M 4)

“REAL XSPRM(4), .-\RLAS(d) ADIOS(H), ADMOS(IZ} QN(.’H 12)

 RBAL . TNKIOW(4,4.4), TOPTNK( M RVC!NKCS)

REAL  RDSE)

- RBAL A, conv; LR, CUR, HUR, RVC, PS, SS, T, TC, ZA

1L RBAL- - ONDOI; ONDO, om)o:s‘ ONDOt, C1,C2, €3, G4

3 -2_1-.. .



RBAI,  CMENS], CMENS2, CMENS3, CMENS4
REAL SNOWI, 'sNowz.'SNom-'sNowf:‘ -
~ REAL CMELT, TINETU, RIS TRMPL, CAN RN
: RBM, RC, 1INO| -

COMMON /!NWIDX RA Rl‘ TP _ PRI L
."COMMON fPRM/lMDLSW lOUTSW. IRVCSW IDA'ISW lN!I)P’I‘, IS [F
 ‘$ " CA. EFR, COBV TNKPRM TNKDJ’I €, R CUR IIUR.RVC BT

$ . PS, SSTBTCZ,AXSPRM : AT

$ TSNOW,IPRIMIISUID,IDEVA, A
. $ . ONDOLONDO2ONDO3, ONDOA.CI C2, CIedy : R

§ . CMENS$I,CMENS2,CMENS3, CMENSH; SNOWISNOW2 snowa s‘Nowa e

$
$

" CMBLT,TINETURI,TEMP!,
 ARBAS,ADHOS, ADMOS, .
CCANRNQNJISHE - ‘
COMMON /OUT/ RC, TNKIOW, TOPTNK; RVCI Nl{
. COMMON fOUTY/ !0UTSW1 10U rswz IOU ISW3
. COMMON [EXT/R, S :
COMMON ANT/ HNO1 -

. [‘.QUWALFNCF (TNKPRM(I l)CBl),(’lNKPRM(z 1)(:&,1), e T e

©$ (TNKPRM@HLI(TNKPRM(, I).CUI)(TNKPRM(S a)mm,j L
. [IQUIW\LLNCP (TNKPRM(1,2),CB2),(TNKPRM2.2).GE2), . o nei

§ - (TNKPRM(3.2).JIL2).(TNKPRM(4,2),CU2),(TNKPRM(S, z)nuz), |

" BQUIVALENCE (FNKPRM(1,3),CB3),(TNKPRM2I)CLA) o i
" § (TNKPRM(3)HL3)(TNKPRM(4,3),CU3), (TNKPRMSS),HUI!)

_ FQUIVALI‘NCI‘ (TNKPRM(1,4), c4y, ('lNKPRM(z 4),CLA), . o
5 (fNKPRM(34)IIL4)(’INKPRM(44)CU¢1)(’INKPRM(S4)!IU4).
EQUIVALENCE (TNKDPT(1,1),TANKI)(TNKDPT(Z, I TANK), -
'$ (TNKDPT(.1),TANK3)(TNKDPT(, 1), PANKA)

L CORF=0.0 Yo

Dou}o'xlaﬂ_ a5
100 COF[‘—CO[‘I“+AR!‘AS(K)“ADIIOS(K)*ADMOS(!MONTI I}
COBF=COEF+1.0 RSP Py
R2=R2*CORF -

RETURN

END .

SUBROUTINE  RUOSE (IMONTH) - .

C 4+ COMMON DATA DITINITION FOR TANK MODEL #%¢ .

. .22.



“INTEGPR SYMSUCSYMI IR, IN}’F!L,PRMFIL.OUTHl, S
: _PARAME‘I‘I‘R ' (SYMSUC-«ISYMI‘RR«O) L
| LPARAMFTPR (lNPI‘ILmIO PRMEIL=11, omrnm;z)

REAL Ra'\(al) RF(3I),TP(‘!1)

 REAL " BB(12), TNKPRM(S4), TNKDPT( A | :
CREAL  XSPRM(4), AREAS(4), ADHOS(4), ADMOS(12), QN(31, 12)

REAL . TNKIOW(4,4,4), TOPTNK( 4) RVCTNK(3)

REAL R(4) S

" REAL  CA, CORY, CLR, CUR, HUR, RVC, PS, S8, TB, TC, A
© RBAL - ONDO1, ONDO2, ONDO3, ONDO4, Cl, €2,C3, C4
REAL CMBNS!, CMENS?2; CMENS3, CMENS4
REAL  SNOWI, SNOW2, SNOW3, SNOWA-
© 'RBAL' CMILT, TINETU, R1, TI‘MPI,CAN RN

REAL RC, HINOY :

o 'COMMON /IND/ IDX, RA, RT, TP :

" COMMON /PRM/ IMDLSW, IOUTSW, IRVCSW, (DATSW, mmm‘ 18, 1,
'$°. " CA,EE, CORY, TNKPRM, TNKDPT, CL, R,CUR, HUR, RVC,

$ - P8,$S,TB.TC,ZA,XSPRM,
§ .~ ISNOW,IPREMLISUID,IDEV4,”
$ ONDO1,0NDO2,0ND03, ONDO4,CILC2,C3,Ch, |
§ . CMENSI,CMENS2,CMENS3,CMENSA,SNOWL, snowz SNOW3,SNOW4
$ CMELT.TINETU RV, TEMPE - ;- .
§ . ARBAS,ADHOSADMOS,
$ © CANRN,QN.IS,IIE s
. COMMON JOUT! RC, TNKIOW, TOPTNK, RVCTNK

© COMMON /OUTY/ IOUTSWI IOUTSW?2, ieumws '

" COMMDON /EXT/R; S

_ COMMON ANt imor ‘

- I‘QUIVAI ENCE . ('I NKPRM(I l) CBI} ('I‘NKPRM(‘Z l) CLl), o

$ (TNKPRM(3 1),HL1L), (TNKPRM(4, 1 CUN(TNKPRM(S, 1),llUl)
‘ ]_.QUIVALENCL (T NKPRM(E 2),CB2), (TNKPRM(2,2), CL2),
B (TNKPRM(3 2, H1L2), (TNKPRM(d 2),CU2)(TNKPRM(S,2), IIU‘Z)

| BQUIVALENCE (TNKPRM(1,3),CB3),(FNKPRM(2.3).CLY), . :
$ L (TNKPRM(3,3)HLI)(TNKPRM(4, 3),CUN(TNKPRM(S, 3, Hul)-
© BQUIVALENCE (TNKPRM(I)CBO(INKPRMQACLA,

L § (TNKPRM()HLA)TNKPRM(,4),CUTNKPRM(S,4),HU4)
 EQUIVALENCE (FNKDPT(1,1),TANKI),(TNKDPT(2,1), TANK2),

$ (TNKDPT(,1).TANKE),(TNKDPT(4,1), TANKS)

i

© CIu1+ADHOS(1)* ADMOSAMONTH) -



251 +ADHOS()*ADMOSAMONTH)
' C3~.«-l+ADIIOS(’%)*ADMOS(IMONTII)"="... .
C4sI4ADHOS(E)ADMOSIMONTH 1 o

RETURN Lk _":.‘:7;..‘_:::.1‘
D A S AR
co
O et s
SUBROUTINE INTRCR ( XLXR,CLR,CUR HURY } .+
. XL~XI1XR
” :IP(XLGTOO) 0010 mo
XL&-OO o
Y=0.0 i
.RETURN
IOOCON'IINUE
Y=XL*CLR.
IFCXL. (JI‘HUR) Y YF(XI HUR}*CUR
Xb=XL-Y o
RETURN
CUEND
: C=‘_“'- T = . . Cebiiie eiein .
¢ ruucuow c,,\:,cuwm HE RUN OFp DM’A FROM 'mr RAINIA! L DATA :
[ol (4 *4TANK MODI‘L»—FXTI IRNAL rvpr) TR,
D0 s < Lt et
C P_RO.(‘»RAM, SUBROUTINE DEFIN[’I‘_ION:_-' SERE PRI
© SUBROUTINE CALEXT( IMONTH, IDAY) 17" :
G e 'COMMON DATA DI“;I-‘INITION 1301'1 TANK Momz'!,“-*-ﬂ' '

© INTEGER ~ $YMSUCSYMERR, mpns.mzm Al om‘ru, |
. PARI\MI‘TLR (SYM‘SUCHI SYMERRWO) S
PARAMETER (mprn,..lo PRMFIL11; oun u.-12)

O REBAL m\m) m“'(:al) PG .
 REAL ~ EE(12), TNKPRM(54), TNKDPT(4,4) " . P
REAL  XSPRM(4), AREAS{4), ADHOS(4), ADMOS(IZ) QN(31 12)"
'REAL- CTNKIOW(4,4,4), TOPTNK(4 4). RV(‘TNK(3)
REAL - R(ri)S(d) i :

REAL CA, COEV CLR, CUR HUR RVC PS SS 'T‘B TC ZA
REAL . ONDOI, ONDO2, ONDO3J, ONDOA4, Ct, C’). C3 C"l
REAL - CMENS1, CMENS?2, CMENS3, CMFNSd ' '
RBAL GNOWI SNOW?2, SNOW3 SNOWA
- REAL CMFLT 'IINF1U Rl TE Ml’l CAN RN

,':;?4;'_ |



RFAL RC HNOl

COMMON ﬁNP! IDX. RA, RI' FP o : el
COMMON IPRMI IMDLSW IOUTSW IR\’CSW IDATSW, lNIDP’l I‘S ll"
CA EE CO[‘V TNKPRM TNKDPT ("I..R CUR HUR, R\’C
' PS,SS,TB, TG ?A XSPRM ' C i
]SNOW IPRLMI ISUID e \M
ONDOI, ONDO?. 0NDO’3 ONDOIJ C1,C2, C3,C4,

 CMELT,TINBTURI,TEMPI,
ARLAS,ADHOS, mmos
CANRN QN,IIS 1B
COMMON JOUT/ RC; TNKIOW, TOPENK, RVCTNK

$
$
$
$ . CMENSI,CMENS2,CMENS3,CMENS4, SNOWI snowz SNOW3 SNOWd.
$
3

7 COMMON /OUT 1/ IOUTSW1, lOU TSW2,10U rswq N

' COMMON /BXT/ R, S

COMMON ﬂNTI HNO]

. FQUIVALFNCL ('lNKPRM(l I)CB])(’I‘NKPRM(2 DL, ok
§.. © (TNKPRM(3,1),HEL)(TNKPRM(, 1),CU1Y(TNKPRM(S, u oY

L EQUIVALFNCE (TNKPRM(I 2N CB2),(INKPRM(2 2 CI,Z), ‘

s (TNKPRM(S’Z),I[L?)(’I‘NKPRM(d 2),CU2),(TNKPRM(S 2)nu2)
. LQUNALI:NCE (TNKPRM(1,3),CB3), (TNKPRM(2 3),CL3),

B R (’INKPRM(3 3), HLS).(lNKPRM(d 3),CU2), (TNKI‘RM(S?.) HU3)

| EQUIVAL!’NCL‘ (PNKPRM(1,4),CB4) (TNKPRM(2,4),CL.4), '

0 (TNKPRM(3,4)HUANTNKPRM(44),CUAC NKPRM(S,4),HUA)
- EQUIVALENCE (TNKDPT(1, 1) PANK (T NKDPT(2,1),TANK2), i
~$ - (TNKDPT(, !)TANK3)(E‘NKDPT(4 l)’}ANKd)

o

ety

START BXECUTION

A T T S T T TS

Pl= RA([ DAY)

CYA=00

Yi1=00
YB=0.0

L YC00

¥YD=0.0
A4k FOR 4 7ONFS

DO 300 N=)d

XA=TNKDPT(IN)-
" XB=TNKDPT(2,N)

XC=TNKDPT(.N) . -

- XDSTNKDPT@N)
o UXSmXSPRM(N) .

-------



CALI FVAP ( rr(lmomn) corv ps' s, xx\ xn X, XD 'm ':c XP xs T1 w )
'lOPTNK(l N)=XP. .
TOPTNK(N)=XS
'l‘OP’I‘NK(B N)=T1
TOPTNK(N)=T2
T TNKDPT(LN)=XA

 TNKDPT(2N)=XB

 TNKDPT(3,N)=XC .

PNKDPTONYEXD

 XSPRM(N)=XS ..

| P=PLY [FR(N) .
~ CBISTNKPRM(LD

© CLISTNKPRM(2, 1)
HLISTNKPRM(3, 1)

: CU]#TNKPRM(H 1.
ilUlLTNKPRM(S 1)

TNKEOW(HN) B
CALL TTB( XAP.PSHS, CBI c. i3 ML, c:un IIUI YOYI.‘{z )
TNKIOW(2,1;N) = Y0 - SN I e
TNKIOW(31,NY » Y2454y
TNKIOW(A, LN) = YI*S(N): T L S
'|"NK[')["[‘(41,'N)1-;XA A D e
YASYALY2S(N) ' e
L PeYORYBIR(N). e
 XL=TNKDPTRN) 10
CBESTNKPRM(1,2)
© CLISTNKPRM(2,2)
HLI=TNKPRM(3,2)
- CUI=TNKPRM(4,2) . -
ll_Ul;'a‘NszM(S'rz) s
Coiernne N : e
~ TNKIOW(1,2,N) = P : -
CALL LTB (XLPCBICIIHIICUIIIUIYOYL.YH)_ R Rt A
TNKIOW(2,2,N) = T
~ TNKIOW(,2,N) = YEI*S(N) ST e '
© TNKIOW(2,N) = YLAS(N)
TNKDPT(2,N)= XL,
YB=YL+YH
P=YO#YCHR(N)
XL=TNKDPT(,N)
" CBETNKPRM(),3)
CLI=TNKPRM(2,3)
. HLI=TNKPRM(3,3)
~ CUI=TNKPRM(4,3)
HULTNKPRM(S,3)
Covvienns :




‘ 'TNmowuaN):P SRR -
 CALLY LTR (X1,P,CBI, cuuucumm vo, YL.YI[)
. TNKIOWQ3N) = YO - -
~ - INKIOW(33.N) = Y!I*S(N)
. TNKIOW(43N) = YL¥S(N)

. TNKDPTEN)=XL

YC=YLaYH -

' P~=Y0+YD*R(N) |

KL=TNKPPTEN)
 CBISTNKPRM(14) -

| . CLI=TNKPRM(2,4) *
7 HLISTNKPRMG4):

* . CUI=TNKPRM(44) = .
:uur TNI{PRM(54) _

. TNK!OW(MN) p :
CALL. LTB ( XI,P.CBI,CLLHLI, CUl Hu, YO YL.YII)
. TNKIOWQAN=YO
L TNKIOW(3AN) = YHFS(N)
 INKIOW(4 4N) YL*S(N)
. TNKDPT(, N)»XL

CYDsYLAYH
“300 CONTINUE -

_'-._YAuYA-m*S(ra} .
YB=YBAS(4) .

< YCRYCHS(4)

CYD=YDS(d)
XR=YA+YB+YCHYD
'_'x1,=va. L

1P (mvcsw rQ onm:w
RC = XR ;
'[‘I,S[

o CALI RCB (XL XR,CLR, CUR HURY)
- :.vamx{u) sXL :
. RVC'I‘NK(Q):XR
RVCTNK(3)=Y
. RVCmXL
CRCSY
o ENDII

g R_ETURN B
CEND

' Coar



= XA=XA- m*corv
XP=XA. _
L IXA, LI‘OO) xp 00
. B(XAGTEPS) . XP=PS
- T2ETCHXP/PS-XSISS)
- X8~ XS+12. L
LIRS, 13‘00)'1‘24? x‘; o
o IRXS.LTO0) XS<0.0
CIR(XS.GT.SS) 2512 X$488
 CIR(XS.GT.SS) xs—sq S
LUTI=TBY(1L,08 xm’s;
S XASXARTT2
.,'_'-.5'_II(XAL'I‘00) XA 00 L _ S
CUUMBEXBLTL
CINXB.GT 00) RmURN_. BT
o XCsXCHXB o ‘
L XB=00 .
L IRXCGTO0), erum_
XDeXDHXC '
TUXC=0.0
- IEXD.GT 00) RF'I‘URN
XD=0.0
RETURN
BND

© SUBROUTINE “TTB ( XA,P,PS,HS,CBI,CLIL HLLCULIUL YO Y 1,Y2 ) -

COXASXACP o U g Ty
Y00 , S i T
Y1=00
©Y20.0
“ IF(XALLPS) RET URN
 XP=XA-PS o
CIRXELEAN 1) GO’I‘O 100
Y I=(XF-HLI*CLI _ ‘
JFXPLEHUD. GO TO 100
| Y2s(XF:HUICUL
Y0=X#*CRI :

JOOCONTINUE S . .
¢ IF(XP.GEHS) xrmns O pBELErE
Y0=XF*CDL . R

XASXASYOYIY2




- -RETURN
CEND

3 E:Xl%XL'i;FZ [ -:' T E
YLe:O'o- T EA
- YH=00 | ‘
L IRXLLE, HLY GOTO 100
. YLa(XL-HLIYCLI
L IR(KL.GT.HUD YH-.(XI -uun*cw
100 CONTINUE -
- YO=XL*CBI o
CXLeXLaYO-YLYIN
CRBTURN 701
CBNDC

SUBROUTINE LTB ( XL.P,CBLCLLHLICULHULYOYLYHD

As

xl.mxmxa _ :

' II‘(XLGTOO) GO TO 100
XL-OO '

: Y100

B R[‘TURN

- IOOCON'E‘INUF

C O ¥Y=XLYCLR

H(XL.GTHUR) Yo Y+(Xl HUR)*CUR RIS

XL=XL-Y
- RETURN
_END

’sun'&_oU"_rmE;R‘(:B'(xL,xR;ci,'R'.CUR.|-1_UR.Y'_);:- SR

Cu-muﬁ,ﬁ..._._ Ui opioans i L o s

C B UNCTION WR['I L l‘HE DAILY CM (‘UI A'] LD DA‘] A I‘O f‘lﬂ? OUIPUT FIL['; '

- C . AR

e PR‘OGRAM‘; ’S‘U;}Romfl'm?, DEI?IN!T{ON' '

TUNCTION © QUTDAT (IDATE, IDAY) =

PARAMP'II‘R _ (SYMSUC“] SYMT‘RR-«O)

: PARAME_TF‘R (lNPI‘lLL.IO PRMI’IL II 0UTFI1-—I2)

_C % COMMON DATA DEFINITION FOR TANK MODRL, ##+
' 'lN’l‘l"CiI:R ' SYMSUC SYMERR,INPFIL PRMFII;.OUTI‘_!I, S

-.-'29-'1_ i



i ::f'n;'am, R, %(4)

" RBAL:  ONDOL, ONIS02, ONDO3; ONBOA, C1, €2, Cﬁ ¢

©_REAL . SNOW1, SNOW?, SNOW), SNOWd
" REAL - CMBLT, TINITU, RT, TEMPL CAN, RN

o COMMON .fPRMllMD! SW, IOU!SW IRVC‘?W IDAI‘;W ]NII)PI‘ 1S5 11,

¢ IR (IOUTSW .EQ. 0)']IIFN

e _iéiz_;_u;.-ﬁ- RAGD), le) 'I‘P(BI) BEECIRENS S
O RBAL BR(12), TNKPRM(S, 4),’INKDPT(4 4)
UREAL | XSPRM(A), AREAS(H), ADHOS(M), N)MO‘;(I?) QN(’H l?)";g -

“RRAL "'j"mmowm44).’10:%&(4 ). vamm) O

: ;',-Rn_m._f CA, corv, CLR, CU'R TUR, RVL PS. ss. ™, "lC ZA

| RBAL: GMIENS1, CMIENS2, CMENS3, CMINSY |

f REAL RC, nwo; o

) COMMON /INP/ 1%, RA; RF, i T
COMMON OUTY RC, TNKIOW, TOPTNK, RVCTNK

$ " “CA BE, COEY, TNKPRM, 'INKDP’I‘ CLR, CUR HUR RVC,
$ '_ PS,$8,TD.TC,ZA,XSPRM, AL
8 ISNOW,IPREMLISUID,IDE \m : ST
. § . ONDOI,ONDOZONDOY, ONDOfi(.l & Cz .
§ - CMENSI,CMENS2CMENSS, CMr NS4, SNOWISNOW? swowasNow
§ CMI‘L!"!]NE’I‘URITFMPI :
$ - ARBAS,ADHOS,ADMOS, TR
$ _CANRNQNm nr,__

_ ' COMMON lOUl |/10U1*sw1 IOUISW? IOU rsw3
. COMMON XTI R, ¢ -
_ COMMON ﬂquNm

'_louwm rNcr (!NKPRM(I I)(,BI)(TNKPRM(Z I)CLI), A

$ 0 (TNKPRMQDHLDCTNKPRM(, [)CUI)(TNKPRM(S 1)um)f};3:_‘_‘:.‘;.‘71_

| BQUIVALENCE (TNKPRM(!,2), an),(rNKPRM(z DCLY, RN
C% T (THKPRM(,2).HL2)(PNKPRM(4,2),CU2), (TNKPRM(S2)1109)-,;*‘“~‘

~ EQUIVALENCE (TNKPRM(1,3),CB3),(TNKPRM(2,3),C1:3), -

U$ . (TNKPRM(3,3)HL3),(PNKPRM(A,3), cus)(mxmzws 3) nu;ay,:“
- FQUIVAI BNCE (TNKPRM(14)CBANTNKPRMRANCLA) - -
$  (TNKPRM(3.4)HLA)TNKPRM(4,4),CU4), (TNKPRM(S A), nud)_'___
BQUIVALENCE (FNKDPT(1, 1L FANK,(INKDP1(Z, I)TANK2), '-
$ (TNKDP’I‘O 1) 'I‘ANK3) (TNKDP r(4 ) ANKd)

CRC SRC ¢ CA /864,

WRITE (OUTHIL mrmz..goom ]l)f\Fi RA(II)AY) RI?(ID/\Y). RC‘"-'

: ”'."rf_s_o. N R



O H sn
' WRI'I'E (OUT!‘]L.*.FRR 0900 IDATE, RA(iDAY), RF(iDAY) nc
(TNKDPTUINI=1 Al ), _
o (((’I"NKIOW(IH)I 1)1, 4) L1 ),
- f $ ((POPTNK(LI)I=1 4) ol (RVCTNK(I=1,3)
‘_'PNDIr R R . L

"oU'rDAﬁ‘th,MSUc o
' "RE’PURN "

10 FORM!\T(]IOBl‘wz)

' 9900 commup '
~QUTDAT = SYMPRR
RFTURN :

- _.E&D- -

SUBROU TINE ru ECONV (lSNOWiFIOUTSWI) SR

_ 'IN [‘[‘GER*‘I YI‘AR DAY, I’lL! D, !SNOW
- -.CHARACTER‘Q(} RDA'I A, DDATI\ ODATA _
REAL* RD_(_|2 3N,pD(12, 3I_) OD(IZ:BI) L E

UKD

wnrrr(* 1000) _
"READ (¥,1003) RDA m
'WRITE(*,1001)

"REBAD (¥,1003) DDA‘T‘A

T IRISNOW.EQ 1Y WRI]L(* 100?)
II’(ISNOW BQ.1) READ (*,%) ODATA

10007 FORMAT( . RAINDATA 3
-,'10’01, FORMAT(C . .~ RUNOEEDATA %)

1002 TORMATC mwmmum DATA :)
. 10’03 FORMA’I‘(AQO} :

OPEN (I.UI B= RI)ATA SFATUS<OL)
. OPEN (2FILE=DDATA.STATUS=OLD) L
o IF(ISNOW FQ !)OPLN (3 FILE= ODA’]A‘STMUS Ol D‘) L

200 CONTINU& :

L RFAD u I‘NDH!}OOO) YEAR
~IF(YEAR-1 EQ.IE) GOTO. 9000 -
CIR(IKBEQ.0) READ (2.*.?ND=900! ) YI"AR

IR(ISNOW.EQ.I) READ (3,) YEAR .~




: 1_0_‘1 * CONTINUE

o j mo CONTINUE

I)O 100 fl, 3:
- DO 101 W=, w
R0
L DDLH=0.0-
- ODIKD=0.0 -

“UOOREB AD (i A DAY (RI)(J.I)J l I2) e :
IF(IJK Ii HQ: 0 RF‘J\I) {2, ‘) DAY (D!)(J !)J ! I?)
II‘(lSNOW I} Q I) RFAD (’! *) DAY (ODU !) J“I 1?)

DO 30O T4
mmnmmmmmsmoo B
: wm[r(m ) FIRLD(RD(T) 51 1|),u)na J)le m. _
e (0!)(11)1 131) SR :
-‘?_ 'soo commur S

COTO?m e

;,960:: commu;,'
'f,"oowzoo el

19000 TCONTINUE
- CLOSI(y
CLOST(2) -

o "II(ISNOWIQ I)C[ OSE ("s)
e ,RFW]NI) |0 o

'R_!‘.‘I_‘URN E
END
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