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JanHaa  padoTa siBaseTcs BTOPOW na cepHH, nocBsANEHHON
Pe3YIbLTATAM BHNOJHEHUsT npoexTa “BaAMsiHMe M3MeHeHust KAaudMaTa Ha
ruaponorvs  Kacnupcxoro  mops”.  [lpoexToM  HaMevaeTcs nocTpoerne
PUAPONOrHYEeCKk MX MoAeliey saccenHa KacnHUCKOro MoOpst M vcchegoBaHne
BAMSIHMA HMO3MeHeHHMH KJIMMATa, OUeHHMBAagMHX No cueHapHAaM Monefien ocmen
UWHPK YISILMA aTMOCPEPH Ha MMAPOJIOrMYeCKHe MNPOoLeCcCH SaccenHa.

B 270M pasfene OnMCHBAETCH METOA NPeOoSPas’oBaHusl TOYEYHHX W3-
MEPEeHMA, KOTUPHEe MOJly4eHs Ha OTAebHHX MeTeOPOJIoIUYeCknx  CTaH—
UHAX MMAPOJIONMYECKOT0 GacCenHa, B POCTPaHCTBOHHCO YCPeAHeHHhe  Anst

HCNGALB3OBAaHNST B 'MAPONOCrHYeCcKk Mx MogelisAx cToxa.
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This paper is the second in a series describing work on the

project: "Climatic Change Impact upon the Hydrology of the

Caspian Sea.” The project anticipates construction of hydro-

logical models of the Caspian Sea and study of climatic change

impacts, taken from scenarios of atmospheric global circulation

models, upon hydrological processes.
Here is described the method of conver ting point

measurements, available from individual meteorological stations

throughout the area containing a hydrological basin, to spatial

averages for use with hydrological runoff models.
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Ana HMCCHEe OB 1 HNS BAMAHNSA M3MEeHEeHHWH KJIHMATa Ha "'UaPONoOrnuon
KacnMuckora Mopst 1t cOCeaHMX I"Uapofiory4decx vx SaccenHoB nNaHNpyeTCH
nocTpoOoetie P MAPOAOI NYeCK Hx Mofenekr CYTOYHOI'o : Pal3pemeHns,
OIMMCHBAKUR: o (x5 W Honaperne. [Jarvbe Mogeny saBiasioics TGYEMHEMH “
HACITOABLZYK T ¢y (U HEE  PHAR TAak MY Me T eOpONOrNYeCcK Uy napamMeTpos, Kax
CPegHyir R H ML HAaR M MarorMalioHasd TeMIIeDAaTYPRRH BO348YXAa, ocanxH,

PHCOGSIUMA, G (s 4Hon, Te . BHARHOD L 4 LXOPOsTe BeTDa. [iu HOC TPOEHHH

MOneNE R VO E 3 Y00 5 HAGHOAA e bH bk AAHHBE (1] BN
HETEQORON 4 b Ml e MM 8 G Corie KAGUTHKCKODG 0%, Ty
iAH b S LUK ET U S e BTN TR HUC MU VDR QNS TAax vl
It TSI (S I STV o TG VA TIOTHOC T cerTy CrAaning BO
i

U e D e e M T s MR AL 0 D e Rl TR ot 17584 ABASH

SIS e LR DI DD AT M, SOUHRIBGT O LUiiRHYeCTBA  TONSK HAG MoaA2HHs,
HIpKH el v 1o ESOBORHE CPeqnec YTOUHHES  Me1eODOSIOrHYeCc  Ha daHHNe C
CETH L Tadlilihi OSPACA THEBAKT = 10 selody CpegHeBR3BellieHHux  rouanen
BIMSAHMA CFAaHUMM B LoOHeYHOM HI1Ore tHodivdaed psdu yC O&aqHEeHH bk no
NACURALK  CPEAHET VITIMHUX  METeODONOI MYeCK M AAMHHBX ans X axgoro
CHAPCOAOINUHYECK O L RAHUHA  OACCRHHG  {ACTHHACKOUSD MOPH. Mpoueavpa
NPeospa3sosBaltsy C9BASeTUH  CIOAKHON, MOUKOfibXY ©8Th CTaHUNN He
SBIAETCS CTATHUYEC K OV UraHuunl  qUSABNSLOIT ],  3ak PRBAKYiTs, MeHHOT
CBOE NOJIOXEeHHEe, BLEMEHHD BHOSPACHBAICTCH (3 CeTH, KOr4@ OHY He MOLUyT
NpPeaAOCTaBMUTs  /aHHbe B  TeYeHHH HekOTOPHX NPOMeXYTKOR BpeMaHH.

AcoGasd 3ANvCE IAaHHBX W HUCIONL3YEeMbl alilfOPHMTHM onpedenieHUus “"THUCCEeHO-

BHX nouaaen oGecnevYrBaeT oPPex THBHOE BHIIONHEHHE 3T0H w$acTH
PAGOTH. Bce npolegyps, KOQTOpLHe 30echk NPpHMEePAKTCSH, HanuncaHn
vnellanbHO Fatitel HCTNONBIOBAHHUA Ha nepcoHanbHuxX KOHMIbTepax C

Or'pPaHUYEeHHOK NaMsaA T'bio W sI3HK OM SOPTPaH. Tax Y10 npn BRITONTHEHHN

PAcGOTH MOXHO CBOGQAHO NepPexOodHTh C OAHOrC KoMnbirepa Ha APYrow.

punecc OBPAGOTKH HAAHHHK COCTOWT H3 chledyiliMx 2TAanos: 1) 3a—
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NUCH TOUEYHBX H3ME@PEHHH B OTAeIbHHE ¢aWNN CTAHUHMHA, 2) apTOoMAaTH4Yec—
KOH O6pasGoTKH OCHOBHOW 6a3n gaHHBX, WM 3) aBTOMATHYECKON OCPAGOTKH
yCcpeAHeHHEX AaHHHX. B paagene 2 npreedeHa HHPOPMAUHS OS HMCXOAHBX
A@HHHX M TPEGOBAHMAX K KX MHCNOALIOBAHHI AJIA CACCeWHOB pex Ypan ¢
SM6a. B pazagene 3 onncaH OdPeK THBHLHNM AJNCOPUTM  OnpejesleHns BeCOB
ThcceHa. OnucaHue nNaxeTa NPorpaMM U OTASNILHLHE CTPYKTYPH  anropnTMa
o6pasOTKH dam-nux AaHs B pasaene 4.

2. CSop AaHHHX

Basn rHapoMeTeopoOiorYeckux AaHHHX, KOTOPHE HMCIONR3YWICHS  aBTOpaMM
AN NOCTPOEHUSE MOAeNeHn 'MAPONoruveckUx GaccenHos Ypana u  OMOH, a
Takxe caMoroc KacnMmckoro Mopsi BKJKYAKT CPeAHeCYTOYHLE  BeJHKMHbH
oCagKkoB, MMHHUMANDHHE KW MAKCHMAIlbHHEe ¢ CpeAHeCYTOYHLe  BeJIHMHb
TeMNepaTyp BO34YXa, CPeAHeCYTOYHHEe 3HAMEeHHUS OCAAYHOCTH, BIAXHOCTH
BO3AYyXa U MAKCHMANLHHE BEJIMYMHE CKOPOCTH BeTPa MNPHOIU3WTENILHO C
288 craHunn. Cpelar HUX OGhllM OTOSPAHH 58 CTaHUMH B GacCeHHe peKH
Ypan 1 31 cTaHUMUS B GAacCCenHe pexd 2MGa Co CpeaHeCYTOMHRMM  AaHHEMM
3@ nepuoa c 1988 no 1976 rr. 39TH gaHHHe OBNM NOJyveHs BO
BHHHMA- MU (MU BLD.

Kak oTMeveHo BO BBeAEHHH, MeTeopolormnveckas ceThr He "B TCA
cTaTH4YeCKkOHn. OHA MEeHFIeTCH NO Mepe Toro, Xak CTaHUuWH ACCABNATCA,

CMemAKICs U3 PACCMOTPEHHA nnm BpeMeHHO . He DYHK UHMOBHUPYIOT.
H3MeHUYHBOCTE MEeTeOPOAOr M1HaecK On ceTH CTaHunn NPUBOAXT K
BOZHHXHOBEHHI NPOGHReMH OCPAGOTKH AQHHHIX. ipouenypn, KoTOopHe
VUATHBAKNT HEH3MEeHHYK CeTh, COAePXAmYX BCEe HCNONbLIYyEeMHe CTAaHUWH, 7]

npeaycMalTpiBapT JKCTRANONAAUMK OTCYTCTBYMMX AAHHEX, BHOCAT OWMGKW.
B 10 xe Bpems npouenvph. KOTOPHE YMHTHBAKWT gaHHHEe CO BC@x CTaHuM\,
ACAXHE OHTH ACCTATOMHO ONEePATHBHHMM ans oOpPasGOTKH GONBHOH
MHEOPMAUMH. HanprMep, B GACCeRnHe pPexy 3méa CHNo ospasoTanc 371228
CTAHUMH- AHER, COAEePRANMX HHIOPMALUWK O6 ocaagxax, MUHHMANLHON ]
HAKCHMANBHOH TeMnepatTypax c 31 cTahuMy 3a NepHoa © 1 AHBapA 1958
no 31 gexacpsa 1976 (8036  aAHew. B caccenne ‘pakn Ypan

COOTBETCTBEHHO OHNC HUCHONL3ICBaAHO 693872 crTaHuMM-agHen 33 'ToT xe
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nepuoa BPEMeHH ¢ B8 cTaHuMM. AHAAMO nMoKasas, YTo aAnst SACCOAHA DMSH
MHCIIO  PAal3iMYHBEX  KOHOUIypalUMP CTaHUMH pPaBHSAeTCSs 482. OnHaxo
MOCKONBbKY HEKOTOPHEe M3 KOHOMI'VPAUMA CTaHUMH NoBTOPSIOTCS, T
$AX TMMEeCKH CeTb MeHsnach 5410 pas. Anag GaccemHa pexM VYpan MJMcho

TAKHUX M3IMeHeHMM OKABANOCH PaBHHM 66839

3. Ycpeanesre TuccexHa

TucceHoBO yCpegHeHHe umocnonb3dyeTes  ans NpeotpasdoBaHNS TO4YeYHHX
H3MepeHUn B NoYTH pPeansHOM Macmrace BpeMeHH B ycpeaHeHHhe no
naomany BeJMMMNME AN KaxXnoro saccepHa. OHO aBnseTcs  Sonee TOYHHM
RO CpPpaBHeHMIO C NMPpOCTHM apHPMeTHYECK MM yCcpeaHeHueM, NOCKOALXY
VYN THBRET NIomast BIMIHHMA Kaxgon cTaHuyu. CeTh HasnoaeHus B noyT™
peanbHOM Macoracse BpeMeHH ABNASTCA C MK OM Ppeaxon ansy
HMCNONBLIOBAHUA B AOCTATOVYHO  CJIIOXHHX MeTOhax ospatoTKH ABHHRX,
NOJBOJITIOMMX ONnpesesiiThL HeNnpepHBHOe pacnpeaeneHmne cCcoOoTBeTC TBYIHMX
BenyYUH. MeTos TucceHa cocTOMT B onNpefesHUY PAaHHUNE BOKPyT Kaxaon
CTaHUMH, NpPpUYeM rpanydua pacnonaraeTcs nocpenUHe Mexay OaHHOWA <]
SnU3nexamyMH C TaHUHAMM. fpanuua ocpaayeT MHOP OYT OBBHHK BOXPYT
Xxaxaon CTaHUuHuH M nnomanb, Oor paHnnwYeHHass THM MHOTOYT ONTbHHUK OM,
NPUHHUMASTCHA 3a TJomaldb BAMSHHA K 2X0OHA CTAaHUMH. OTHOmMEHNE OAHHOR
nnomaau K nnomanay BCero noagsaccerHAa onpegenseT OOJIn naomand
noascaccenHa, kKoTopan npedqecTaBIseTCH AAHHOM cTaHUuHuen. Brravcnsist
Takxe OTHOmMEeHMsT Anst Bcex TTaHUUH, nonyvaem pAA cpelHeB3BellaHHHX
BeIMYMH, KOTOPHE OTPaxanT JITHOCHTeNbLHOE BIHMAHHE KaXAown CTAaHUUM B
saccenHe. B CyMMe oTH BeCa aaor eguHLY M UCNIONBE3YITCH npy
CYMMUIOBAHWK HW3MEeDEeHHM COOTRETC TBYWOUIMX CTAHUMA  aNn8S NOoORYIYeHns

VCoPeAHEeHHRIX Tl MNMOemAany BenkyrH 4Ns Becer't NonASacCernHa.

Moc TPOeHUE MHGTOVYTNMEHUKOB THCO2HA BDVUHYID He NPPELT TARBNAE T M

BO3IMOXHEM MO AOCTATO HD HACTOM HIMEKEeRKWMKW o7y G TaHLKK T romy
ANS AHATMTUYEC K OUS NP0 TABASHUSA THD . 2HOBOYW CaTh CTAaHBHR  (I'pHH N
Cuscon, 1978; {lamMoo, 197TH EHIT SOV BENHC T4 T TbHBE
ANTOPITHMN TEaHoe T CRAaRHHO T ANAMTTHYRCKOH  anpor CHMaNnen

SACCOMHA NPHBOORT ¥ &oficimi Atk s AdoppenT, 19743 Jpyrovw noAXOA
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X OnpeaeneHn BeNHUHH OTHOBEHMA MHOrOYIOJIbMHKOB X GACCEeHHAM MOXeT
OHTb Peaju30OBAH [OCPeACTEOM MeTOACB CIYYaMHOTO BLGODa Tovex
sacceina (MMckuM, 1969, 1970; I'pur, 1972; [nx, 1973; Bux w  Xampux,
1978). OpgHaxo 3TV MNoAXOAH HABJANTCH CAMDKOM PYSHMU WU MoryT
NoTpesSoBaTb GOMBMOrD KOAWYECTB2 NPOSHHX Touvex aAns MosIyeHms
XROPOmEr'o  MPUSANREHHA. TpetsosaHust x xoanvecsy NPON3BOOAUMLIX
BHUUCJIOHHA 3AaBUCAT OT SOPMN GACCeMHa M ero PA3MeDOB NO OTHOREHMK K
pasMepaM BCen KApPTH nst 3¢PeKTHBHOID H TOYHOrO ONpefefieHHs Becos
THCCeHa B AaHHOM PAGOTe® MWCNOJIBL3YeTCS  ANrOPUTM, PaspacoOTAHHLI
Kporm u  XaptMan (1985) B  HeM HcnoapayeTcss &axT BHINYX SOCTH
MHOTOYT'ONIBHHX OB THCCeHA a Taxxe NpPpeMMymecTBa [aMiTH COBPeMeHHbIX
XOMNLIOTEPOB, KOTOPHEe MNO3BONANT UCONL3IOBATH UNSPOBHEe KapTH

BHCOKOI'O Pa3pemeHUs.

UnepoBas kaptTa npeacrapnsieT CoOGOM ABYMEPHHN MACCHE, OMNUCHBAK-
R sacenH. OH OGpasyeTCs NoCPeaAcTBOM COBMemeHUs NpPoexunr KapTH =
AeXapTosOA CeTKOR. HHAexcH MACCHMBA mnpeacTaBAsAlT COGOW nojoxeHne
KOOPAMHAT RYeex CeTKH , HAa xapTe. JAnAa xaxgoro Hasopa XxooparUHaT
(MHAEXCOB MaCCHUBA) MaACCHB COAePXUT JUco, CcBuAeTenbCcTByMOHee [=]
HaXxOXAeHHH qqem:h BHYTPU MJIM BHe ©GaccenHa. AN  oOUMNPPOBKY XapTH
caccenHa  pexwu 3IMOH (vacwras XxapTn PaBHANTCH 1:500000>
HCNONb30BANACH CTOPOHA SYeMkU B 1 KM, a AN OUNPPOBKH XxaprTa
SaccenHa pexM Ypan CcTOpoHa A4YerKy nNPHHATa paBHol 2 kM (Kpofmim ¢
PeppoHCK UK, 1990). PaspemeHHe Ha xapTe saccemnHa ao oaHoro
XBAAPATHOrO KUOMeTPA B GaccerHe pexn dM6a u go 4 xMZ B GaccenHe
pexn Vpan npuaobrr K TOMHOCTH, KOTOpPas sABJsieTcda AOCTATOMHOM TNIpyU
TOUYHOCTH MMemHMXCSt KapT. [IpakTHYeckH AN BHYMCNIEHUR] Becop Tnccena
nepesUparT Bce HAYeAXH XAPTH MW OnpeaensnoT, Kakag W3 CcTaHUMM
pacnofoxeHa GJHUXe BCero x AJYenxe nyTeM cpaBHeHust paccTosiuui. [locne
HAXORAGHHA GANKAMDEA CTBHLUMH NPUHALNEXHOCTbH KAXAOM KNeTKU SaccenHa
ONPeAenieTCs NyTeM MNPOYTeHHS UMIPOBOM KapTH OKOHYaATeNbHO  BCe
TOYKH, flexamMe BHYTPHW XaXAOrO MHOTOYIONbHUKA W BHYTDH saccevHa,
NePecYHTHEAXTC OAHOBPEMEeHHO, a mBeca THCceHa onpeaeNsivrca nyTeMm
onpegeneHmnst OTHOBEHHA 2 THX BeSsiMiMH K osmew naomann SsaccenHa,
Nocronbry NPH >TOM PACCMATPHBAKTICS BCe TOYKH, TO OmMcka  BLSOPKU
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ToYeKk HokmovdaeTcs. OgHako, 3TOT MeToa TPesvyeT OCOAbWorc kKolnvecTsa
BpPeMEHM HAa BHYHUCII@HHUS], [1OCKOMNBKY [1OMCK OSHXAANGH CTAHUWKM NPOBOAHTCH
and xaxaor oOTaeNbHOY  CTaHUKnH Ha HUHUPPOBOF KapTe. SHavnTeNIbHbK
BHWUI'DEY 2 BRRNYUUACTISHMS: nonyvas s ecqii onpeseniTk MHOUOYT QNbHAK Y
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CPaHnYHER FLIO TRCTIRHDBO X FHOTOYTU O RHHAK OB, OaHAaK o, CBOHNCTBOD
BHITYX NOCTH MHOI'OVEONbHEINDOS HO3BOAE HONIDNB30BATL BSOS
OPPX THBHLIV AJIORVTM K OTHOCHWTERIBHO SOJIge KOPODTKYEH [pounedypy. Oni
Taxk xe HCTIONL3YET CTRYKIVRY HYeax MHGPOYT O BHKFX 3 ¥ nasceraet

HUHTEePNOALHIC, HCHOMAb3YeMylo & mMaions ORTYRNOB.

ANTOPWTM  SDOMAIOCTTRMPOBAL GDPOCTHM HPRPHMEPOM. NOK a3aHHBM Ha pPHC.
1. TpaHHYHbHEe  SYerHkd ONPedg8iAlTUH CledyiolnM GEPaBsOM CHavana
onpegensierTcsl NeppBasl SYenxa  Ha PaHMle MHOCOYroflbHHMXA W 3aTeM
NPOBOAUTCS [TOMCK BAONL I'PaHHUUB IR HaxoXAeHHst APYTrHUx  PaHu4HhX
Aveek. HAderika Npuaerapmuas x HCXOAHOH s4yenke B nepsoHa4YalyibHO
BHOGPAHHOM  HanpaBJ/ieHMHW AOJIXKH2 HaxoaAUTbCS BHE MHO OYT OJIbHHK &.
HecxoaHu¥ nNyTe NOMCKa BHOUPASTCSH NPOWU3BOJMILHO BHE MHOroyroJibHuka. Ha
pPUC. 1 ©OH BHGPaAH B HanpasJleHHMM ceBep~BOCTOK='-3anag «CBI3,
NpHBOAAMMA Kk TIOMCKY MO  4aCoOBOH cCcTpelike. [ANR  TOorc YTo6H HaHnuTH
APYryic SiMeHKy Ha CpaHuile MHOCoyroJbHuka, npona;acmm«l norck ]

vKa3l3aHbix HanpaplleHusix 40 Tex Nop, noka cleayouasl HangdeHHast AYenxa
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MHOIOYT'OIbHMUKA He OKaxeTcs BHYTPHM MHOroyroibHuka Ha puc. 1 NONUCK
NpoAOAXaEeTCA HAa ceBep OT A4YeHxH 1 (MCXOAHOKM SYenxun) W cleaymas
HAaHJeHHasi siYeHKa JIeXHT BHe MHOCOyrofbHuka. TakuM o6pasoM, ganee
NMPOMKH3BOAMTCS MNOXMCK Ha BOCTOK OT 3TOM AYEeHKHM A0 Tex Nop, noka He
H?uaeua AvYerxa 2, XoTopas OKadHBaeTCHA BHYTPH MHOIOYrodbHHKA. 3aTeMm
NOKCK CleAykilien STYeAK HAYMHAETCS CHOBA C sMenku 2 B TOM Xe CcaMoM
nopsaake. EcCan NPy Noncke B NpeasioXeHHOM MOPSsAKe MH Beo3BpamaeMcs 9
TOH Xe Touke C KOTOPOM Havalv (BHPOXASHHLE Ccayvand, npousseaem
OA4HO oOGPpalleHUe HanpablieHWsl Noycka U HayHeM cHadana. HanpuMep B
AvYerke 4 Ha pPuUc. 1 NOMCcX B HanpapaexHrd CBO3 npuBen k¥ BO3BPaAmMEHHUIO B
TOMKY 4. Torpa HanpapneHue noucka =135, (o} H3MEHeHO .Ha
BOCTOK- I~ 3anaa-ceeep (BO3C, M nouck OHI  BO3JOGHOBJEH. Nonck
npoAonkancst AC Tex Nop floka rpaHvla He ohifla onpejesieHa [oJIHOCThIo,
YTO COOTBETCTBYET BO3BPANICHMI0 K NEepPBHM ABYM SiYeMKaM B MX HMCXOAHOM
nopsAdke MM fnoclie M3MeHEeHHWS HanpalBleHUs noucka o6ojee eM NATb
pa3. lockonbky MHMCXOAHAast ToO4YKa MOXeT JexaTb Ha [AByX rpaHvunax
MHOI'OYI'OJIbHUK @, TO XeJaTeflbHO IAaKOHMMTb ONpefefeHHe [PanulH, Kak
TOABKO HMCXOAHAA sAvenka cyaerT HanaeHa CHOBA. Ansa K axA0H
HococheayeMon  Aadeuxu onpeapensieTcs ee MEeC TOHaxOXAeHNe BHYTPU
MHOI'OYTOJIbHMKA HAM BHE ero no pacCcTOStHUD A0 GAMXaume  CTaHLWN.
ECnK 27Ta CTAHUHUA ABJAETCR TOH, AR KOTOPOW CTPOMTCH MHOrOyroibHHK,
170 Adenka  faxHT BHYTPH MHO OYT OJIbHUK A. Cok pameHne o6beMa
BHYUC IEHNA noABAAETCA TONLKO nps HccieAoBaAHHHA Aveek,
Or PAHUMHMBAKIMX ['PaHMIly MHOIrOyroJibHMKa, HO He Al KaxdoW  AYerxyH
MHOIOYT'OJIbHMK A, 3aMeTHUM, 4TO PHMC. 1  TONbKO WAAKNCTPUPYET anropuTM
onpegesieHnst rpaHuu. lockonbky 34ech NOKA3ZAHO CAMIEKOM MANO Aveek B

MHOrOyroJibHHUK e, fpernMymecTsa npoueldypH He BHMAHR

OnpefeneHne UCXOAHOU AMEHKH TpesyeT cleumalibHoro OGC yXaeHus,
HYXHa8 FapaHTHMA TOlro, 4YTo B COOTBETCTBMH C ONMCAaHHON npou.enypoﬂ
MOUCK 6yaeT pacoTaTbk [PABHUIBHO. B npoTMBHOM chnyvae nponeaypa
noucka npupegeT K NoONOXeHHU TO4YeK, KOTODPHEe nexart BHe
MHOT'OYT OJIbHHUKA, a He Ha ero rpaHuiue. MepBoHavanbHaa Touka MOXeT
OHTb JIerxO HanleHa B caydae, eclly CcTaHuus MHOrOYT OfbHMK A TucceHa

HaAxXOAUTCS BHYTPH 'PaHML UHGPOBOW kapTh HauyWHaTb Hago C npopepkKu



WK SHEXOUOUDRE HBHTIHELS MU3T] '§ dOoEdou BOALRLHAD LBDAQ KWHLEC padau
NRHKOUMEH ‘RIYBhY RLdRX 8HE HUK RAXHINOIACIOHHW SHA EXUYBhE RHOUKEH
LOTAD BH RIOU ‘d8Edl. BH ADMOU ML388 LSAUSUD HaLeE EAHMHINOIAOIOHW
HWALAKG @AUBhE BROUURH .LSUAE SH RIOU ‘“A0LI0E ©H OJ8 HWHLOSd
" QUIA OJOHOEURCOJN I3 OHIUoBEMOdU dLEhEH .L8ATaUD xomou Gl ‘|mLdex
o BH RHEXOWOUOEd BHUNHELD HMUDSF P OWUDOXQOBH HIrdd ‘RURE RH
OJ8 HLO3E ¢ ALdeX sedX OJOHKQLOOE0JN 3 BRHHUKEH ‘XOUou d.LKWkuorodu
souwy 'R0 AHOAQLY @ OJd8 WLo9d M RudeX seda OJOHhALJOROdeR8d
O  9qLRhEH .L3AUSU3 JOHOUL QL ‘AlLdeX  S8i0L00doIx ©eH eHeXoroused
3miuu0 HUOF g ‘Mo BH 049 MHLDI9E H BUIA 0OJOHAKOLIOCKOI8E8D O
QLRhRH LBASUID AJMON ol ‘MideX MododeHN LO 930LO08 eH wHaworoused
BUNTHR.LD [l ] 4 OLAH BOLBBHERd 05868 HHASEOHSIOHL HMHIHRLD
"HMQLE BUZ M MOLdRN MOEOdPUTl 3 MHH8h8O3dSU L88WH 8H XMHAUOJIACJIOHKW
QL  ‘HiMeH J00URFA 8H OCu8hHH 9LlBUO HUIY “AXhQl oAddou beaMiakced
‘a0l RH ADHOU KLIB8E M FALdeX BedX  CIOHhOLOICZOA8ddD O QUBRKEHD
LRRhRH  LBADBND ALoged OL ‘onélmeu 8H MXMBhE RLJEX dedX WOHdadas
BH Q0T  CANMHAUOJAC.IOHW BEORKSUTEHMAL ‘BAHEhE KHOXKAJERHOO .LOUAQD
SH BAOUL ‘NOLOOE BH 0OJ8 MLD88 W KRLAEX HOLOdPHN RIFJIA OUIOHDRURCOJEES8D
3 QLRhRH  LSAZSUD  ADMOU oL ‘FLdEeA  HOHOdGKIT  SHE axcuooaodahao
@H CHOWOUCUORd BHNHELI WUrdd '} KLdRX &HE XUOEXsy ‘@odali8d
GHSD0d KWHUHSTIQ 99HRd M AWA OXABL EAMHSULLIACICHW RITHHRAJ] OMHSIKOXEBH
2 LBOdUdU ADHOU SChAND WOLC @ AUSKHINGIAGIOMHN AKOLC HelUesarpeHHdu
SH  ‘RAMOKRE  qANS  BHRLO  edonas P HERKGEE BLdEX GJSlexSUTeHHdy
‘RAMHAUOJACIOHKN OJOEOHSIOM]  KMLOEk  GEdX @M  LHESd  B2Ad0Lod ‘(L8
~ALLOSMWA D BHO  HMUI8) RALGL SRHTONGM CHIMEH 41N BHYUOF oL ‘FLdRX

MOGOAPHTL OHE BOLWUTOXEH BH8JCK] SAHHAUOIACGIOHKW & BUTIHBRLD KUo3

BAKHG O IAOJOHK FITMHERD S
BAHOOMLOOU BUT EXUShE HRHTOKHN #&Y GHEGOCTFOUDIM TLNO LEno: [c2fa0 Nicd
BBHAIBHE RLE MONMEhE  HBHIRSGHE O &d888l BH  WENERKNERCE T MO NEED
yosdeu LBUAS ‘RLARA M BIMHINOJAGIOHK HALAHE HEHHSDUWY QXM
BERITSUO0U RIFIOL MLdEeX KHIfK EIMHIVOJACIOHK SHE AXLO) OARCGRUE RETEERN
Qa0 ‘BOWHEOHRL 20 EAMHAUOIACIONN  MOLAHE  BOWMDYOXEH KW OLL
‘Bsdadgodd M dedss gH UHHSFLRIURH & q9OBRJIMEY “O8UM 8 XHHAUC AQIOHN

HALAHG EIULKIOXEH BRI L HETCILO MHTTHERL & BAHEY IO

ot
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COBOCTOK@ KBPTH, NOWCK CAGAYST MavaTh C COBEPO3anasMoro yras »n
BECTM €ro HA Xr. 38TeM HAUATL C KCOBOCTOYHOIO yr'sla U BeCTH  MONCK
Ha aoémx. @CB HeOBxoAMMO. 6. EC/i CcTaHuMR pacnojoxeNa Ha aanane
XApTH, NOHCK CReAYeT HAYATL C CEeBepPO3ANANHOTO YI'HA U BECTH ero Ha
wr. 7. ECAM  CTAHUMS DacCNONONeHa Ha cesepodanaje KapTe, NOucK
CROAYeT HAMATHL C CeBEPOIANAAHOre YIrila U BECTH erc Ha BOCTOK. 3aTem
CHOBS HAYATHL C COPEPOIANAAHOrO Yria U BecTM nNOMCK HAa KX, ecnm
HeOGXOAMMO. 8. ECM CTAHUMA PacnoNoxeHa HA cewPepe KapTH, NOMCK
CREeAYeT HAYATb C CeBePOJANAAHOIO yria ¥ BacCTH ero HAa BOCTOK.

B XaxaoM M3 3THx BOCLMM CIy4aeB ONWCAHHAS Npouedypa OnpeAesmT
SYENKY, XOTOPas NPUHAANESAT THCCEHOBY MHOIOYI'OALHMKY KapTH (ecnn
TAKAR AYGAKA CYRECTBYOT) C NpuieranmeR ¢ cesepa sYeNKon, xoTopast
NMGO DACTIONIOXeHa BHe KapTH, NGO BHe MHOroyonsHuka. Torza ¢ noMo-
WL ANFOPHTMA MOKHO HCTNONBIOBATL 3TV MCXOAHYI SIYeRAKYy B KavYecTse
KPasl MHOTOYT'ONLHHKA, PACMNONOKEHHOrO HAa KapTe.

BMOCTO TOro, YTOGH HAXOAMTL KOOPAMHATH BCEOX CPaHULl  MHMOFrOY-
TONlbHHKA C NOCNGAVIOmeN MHTEPNPEeTAUMEeR HMX AN CUCTEeMATHMECKOro
HCNONLIOBAHUA, NPOUEAYDA HENOCPeACTBeHHO  WUCMONbL3YeT cBOMCTBO
BHNYKAOCTH KAXAOTO MHOrOYroO/IbMMKA, KAK OMHCAHO BHme, NOCPEeACTBOM
ONMCAHMSI MHOIOYT'OfILHMKA B TePMMHAaX JI@Bhx M TNpaBsx CpaHul  AJs
Xaxgoro paas Aveex BHYTPH MHOCOYrofibHMKA. [lepPoHAYANLHO  pPa3Mepu
MHOT'OYTONIbHUK A ONPEAGASTIOTCS KaK HyJePpHe NyTeM ofpefeneHns BepxHero
¥ GOKOBO'O PAAOS, A& TAXXe JIeBOR M [paBOA acCcUMCC,  Onpeaessmmx
npeaem nepeceveHHs. HcxoaHas svedka Ha  Kpao WM BHYTDH
MHOTOYIOSTLHMKA M HA KPAK KAPTH OnpeaensieTcs 3aTeM, Kak  ONHUCABHO
paHbme. ECAW TaKkas TOYKA He CYmeCcTBYeT, TO MHOMOYIONIbBHMK  OCTaeTCH
BYCTMM M CTBHUMA MMOET THCCEHOB BeC DaBHMW Hynwo. B npoTtusHOoM cayuae
CPAHMUM MHOTOYTOABAMKA PACEMPSIOTCST AN1K1  TOMO, YTOGH BK JIOMUTS
ncxoanyw Touky. Mo Mepe ToOro, xax onpedensieTca Kaxgas HoOBas Touxa
M KXPAK MHOTOYrONIbLHMKA, NOCHeANHMA PacEMpsieTcs AN ee  BKAOYEHMS.
MOCAe TOrD K&K MMOTOVIONBMMX OfINCaH, HOBAsl WHOOPMAUWA 3AHOCUTCH B
TaGMMILY. PAON 3TOA TaGivud COOTBETCTBYDT CTAHUMAM HM3MEPeHus, a
KONONKN ONNCUDANT WX nonoxeHne BHYTPH HUnu BHe caccernHa. llﬂq
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KARAOrC PAA3 BHYTP'M MHOTOYTOJIBHHKA UMGPOBAA KaP1a YMTA@TCR BHYTPH

NeBOA M NPaBOM I'PaHHL MHOrOYTONbHUKA C UMLK ONPeae oK
AMEEK M 3aTeM onpeaensdeTCcR NoJIoxeHHWe B CHeTHON TaocaMmue. o Mepe
TOro, KaKk OKHO MHOIUYI OIbHHKA DBHPAXAGTCA B BMAe PAAA 3HAvYeHWH
AGCUMCCH ANA KaXx4oro psga xapT™, QocTyn K KapTe OOoNervaeTCA.
ABCUUCCH  MHOIOYIWIibHHK OB 3ANUCHBADTCA ] TAacnMuy [+ nenbo
OCBOCOXACHHR NAMATH MAEMHLH [IOCKOJbKY CHETHAA TaGnHMUA MOXeT  OuTb
3annucana Heno pe/ICTBEeHHO 10 HOMEepaM CTaHUMH #H  GACCeHHOS, c4yeT
MOXEeT NpOBUANTLCA HENOCPeACTBeHHO 63 NPOBEepPKH TOr'O, Kaxkoe
npupameHne AONKHO SHTb UCNOALIOBAHO. Takan npoueaypa npusejseT . k
CYmeC TBEHHUMY  YMEHbIeHHD BbMAC AEHHNA. Nocne TOor'o xax BCe
MHOroyrojicHuk .  TucceHa BHYHMCHEHH, ero Beca BLYHMCAATCA no
KOMNYeC TBY s'ieek (Mo CcYeTHOM TachHued ans xaxaon cTaHunn
OTHOCHTEIILHO woliero dYHMcna aveex. KoHevHo, nockodibky Beca Tuccena s
CyMMe AaKT eAnHULY, TO TepSyiTcs PaHydul ANS BCeXx MHOOYTONbBHUKOB,
XpoOMe oaHnt ¢

Yxa3aHHu AAFOpHTM ONKCAH A0CTATOMHO NOAPOGHO B cTaThe Kpoan
U XapTMai (985> ana  UCnonbl3oBaHMS Ha AKGSOM koMnbTepe. XOTH
2PPEK IUBHOU L BHYMCAGHUH 3aBUCHUT OT KOHX PETHOHM KOHMI YPalHHU ceTH
CTaHLMM, NPHMEep BHMUCAEHWN ANl 6accenHa pexu Ypas, noKkal3aHHbLH Ha
PHC. 2 NOTPesnBan ItJdibko 32 CekyHAH AN BHYMCJHIeHMA BecoB Ha 12 Mry
xoMnsorepe PL-Al (BOZ280 ¢ konpoueccopoM B80287). 210 xak MHUHUMYM B
ACCATDL Pa3s OLCTPee, {10 CPaBHEeHMI0 C  MeTO4AaMHM, KOTOphe HCNONLIYOT
onpegeneHve Shavxaniien CTaHUNMM AN KaxXOoM AvYeNkKH uKMdpoBon xapTth Ha
PHMC. 2 TOALXO B.2% U3 170128 fAveex Ha kapTe ObNM WCClleQoBaHH AN
onpeaeneHns 4.1% sideek, KOToOpHe Oof6pasynT [paHully MHOIOYTOJIbHHUK A.
Nlo Mepe yBenuueHHs MHCIIa CTAaHUHMK B NPUIOKEHHAX JAOCTUCAeM  YPOBHS,
xorna Yrcno Ryeex, ucnoasayemoe ans onpeaeneHns rpaHusy
MHOr'OYTOJibHHK A, COBNagaeT C YHCAOM fiYeex Ha xapTe. B 21ToM cayvae
CHUCTEeMATUYECKOE HCCeAOBAHME BCeX fRYeex 3AHMMeT Taxoe Xe Bpema, kak
¥ YCTAHOBNEHHWE PAHHU BCEeX MHOrOYrolibHUx 0B. Kponm 1 XapTMmaH 1989)>
HamnK, YTO B CpedHeM padpemieHWe, paBHOe nNPUMMEPHO BO Avenkam Ha

CTAHUN, NOTPEeSYeT NPMMePHO TAKOI'0 Xe BPeMeHM, kKak M nccanegosanne
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4.1 VYnpamdieHHe Sas0M AaHHEX TOMENHBEX HIMepeHUn

Anst xaxaoy CTAHLMM ACNXEeH CO3OABATLCH $apJl, COAEPDXANMA HOBHE H
HOMEHEeHHHNEe AadNHHe KaxidHd pa3d3, korpa H3MeHsieTCs 6asa OaMHHX.
Reppas 3anuch B $anne, coaepxXameM TOUYeYHHE WIMePeHHS, nMeerT
HasBpaHMe CTaHUMM H e NOJIOXeHMe, onpelensaeMoe HMPOTOR M OONTOTOR,
KpoMe Toro aaech, HBHDHMQ‘D, HCIIONLIYNTCS  CpeHeCYTOYHhe BenMIMHN
ocanxoe H (;DQAHECV!’O‘{HHE MMHHMMANbHENEe M MAKCHMANBHLEe TeMnNepaTypH #H
AaTH 3anucH He OGHIATeNbLHO AOMAXHH SHTL CAGNAHH B K POHOROI WHEeCK OM
NOPAAKES WIH HENPePHBHHMU. 3TH SAMANNH CTAHUNKE NOABSDrarICcs OospatoTre
no nporpaMMme HaxoXgeHMs OIMeOX ANA NPOBePKH PAIMepPHOCTH, HWHTePrPana
MIMEHEHNST ¥ HeNPOTHBOPEYHUBOCTH. Bte OEMGKH QeTARLHO AaMANMIUPYNICS,
TAK YTO OHH MOrYT OHNTbh RerKc MWCnpasneHd B nporpaMqe nposepxn
omMGOK NPH NOBTOPHOM 3anycke. OcTaNlbHue NporpaMMe 3aKaHYMBaNTCS
COOGMEHHSIMM OG- OmMGKAX, eclM nporpaMMa 'OTHC?KBHPIH oTMGoK ne
npopepuna Bce $SAANNK CTAHUMA W eCNH HMMeXTCH OIIHG‘RH.

Basa AAHNEX TOUYEUHBX N3MEPeHMH COCTOMT M3 ABaxah OSheaAWHeH-
HbiX JIMCTOB, COOEPXBIMXCA B GAANAxX NPHMOrO ADCTYNA. JMCT COCTOMT Mo
SNOKOB NO OgHOMY AN Xxaxaoro aHs. MNepsas sanmch (3aronosox) B Gno-
Xxe COAePXMT AATY, ar Havana, VXalaTefib (COeMHANEMRA) Ha CHeayo-
mMMA. IOTHYECKHA 3ArofoBox (B XPOHONOIHYECKOM NOPASXE) GAOXa, W  Yra~
saTenk Ha nepayrn JIOrMveckymo) 3anHCh CTAaHRMK B - GRoKe. Ocrapmtecn.
38NMUCH B GIIOKe NPEACTABASNT BCe TOUEHHNE HIMODEINS:, NpOPeneHHES B
STOT AeHb. Kamxnasi SANUCh B GHOKE COACPAMT MHAGHTIMKATOP  CTaHUMM
COG6»eANHEHHYD ABOHYHYD 3AanHCh Hennx “Mced, oeoouaqam mpoTy M
nbnro-rv). ONaHHWe M nepexoa X cheayomen nornyecxon sanucu.  Taxum
OBpA3oH, korni OXABHBAETCS, YTO WAGHTHIMKATOP NepPexoaa JIafMnCH cop-
NAGAET C MAGHTHOMXATOPOM ANA BCErc &foKkA, TO ONPeAeNseTCH  KoMen
enoxa (KOHel ABHHHX AN PacCMAaTPHBAaeMux CYTOX). @nar = OSPpasoOTKH
YXA3HBAET Ha TO, npoBeneHa nM OAS ABHHOrO SICKA OGPAGOTXA  ABHHHX
WITH HeT M AOSAaBNeH M OH X NMPOCTPAHCTBEHHO YCPOAHEHHOA GA3e AAaHMHX.
OH NPUHHMAET 3HAaveHHe “HOBHI", XOTAa ABHHHE B GNICKe focaBNeHH UM
H3MeHeHH, U aHaveHue ‘‘cTapun’, xoraa Snox Sun MCRIOALIOBAN AN B
UMCAEHMST NMPOCTPAHCTBEHHHX CPeAHMX ANA CReAYXmen Sasd AaHMHX. Aan-
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HNE JANHUCH B 610KS JANKCAHN B MOPRAKE, ONPRASNSIGMOM MX NHMPOTOR M
OCATOTON. STO YNPOMAGT MOHCK BAMUCH NPY  HMCIDABSOHMA M NOSBONISET
MAEHTHGHUMDOBATL XAXAYID XOMSHMALMIO CTARHUMA ©AHHCTBEHHHM CNOCOSOM.
MopAAock He ABAAESTCH CYMECTBEHHHM ANA lLeflel MASHTASHKAUMM CeTH a0
TeX NMop, NIOXa MNOPSACK B USJOM COXPAHNGTCS. MAEKXCHMANIRMAR AnvHA
PAANA B OCBEANHEHHON 6ade C JANHUCAMU AUMHOR NO 4 GAATE pPaBHRETCS
4294967296 3ANHCAM, YTO ACCTATOYHO ANA MOGHX NMPaKTHYECKMX uUenen (B
cayvyae 100 pasoOTAOUMX CTAHUMA exXefHeBHO HiH 101 ks‘anncu B @&noke,
3TO MO3PONAGT XPAHUTL WHICPMAUUK 3a 116428 neT),

HoBbe AAHHHE fNerxo AOGABNRNTCS K SMIUYECKOMY KOHUY OGASH AAHHBIX
TOYEUHLX HU3MepeHun. OHH HAXOZATCA MNPH  YTeHUWH OTAe/bHHX ¢annos
CTAHUMA M COOTBETCTBYOIME CBS3H HMIMeHATCS NPH  BKJIOYE@HWH HOBHX
OAHHLEX B NOrMYecxoM - nopaake. Ecau nonsyyaemass Gasa AaHHBX He
COAEPXHAT AAHHEX AN KAKOA-JHEO CTAHUMM 33 KaKOM-TO AeHb, TO CBA3H
MIMEHHNTCH TaK, YTOGH OSOATHU COOTBETCTBYDNYIO 33MUCh U TAKUM OSPA30OM
MCKNIOMHUTD SAMNMCH M3  JOrUMeCKofl NOCcNeAoBaTelIbHOCTH. flocxonbky
NOrvYecxu CBASAHHLe 3anucH ' MOoryT SHTb SUBUIECKH He
NOCNEACBATENbHHMY, ONEPAUNMK HA AWCKe MOrYT 3HAYMTENLHO  3aMeansiTb
NPeOtPa3OBaHUe AAHHLX B sazy ABHHBX TOYEeUHBIX HAMePeHNA.
PeopraHMaaums Gassl C  TeM, UYTOSH SuduYecKkass MOCNeAcBaATENbLHOCTHL
IanMcen B dansle CTANA TOW Xe \TO U noruveckas, npusoAnT K
NOoCNeAOBATeNbHOMY ACCTYNY JIOFHYECKH CBA3AHHHNX 3anMcen B MNpouecce
PasoTHL B TO Xe BpDemMA Nepe3anich BOCCTAaHABIMBaeT MepTBHe O6flacTH,
OCTABIMECS OT OTCYTCTBYIOUMX 3anucen. MocneacBaTeNnbHHN AOCTYR anc-
KOBOr'o KOHTPOJIepA WUCKMOYaeT AUumHHue "Aéprariun" rojiopxy Ha Jaucke B
cayvae HenocseAoBaTeSIbHOA YNAKOBKH 3anvuces. ANbTepHAaTHBOW JIMCTHHIY
CBSISeA HAa AMCKe ABASETCH JMCTHHI CBAJeR B NaMiaATH, eclii KOHeYHO
HMeeTCH OOCTATOYHAs nNaMiITb. A MANBX KOMALBOTEPOB 23T0 HEeBO3IMOXHO.
Honoabsosanue PAM QHCKOB yCTPaHsieT NpPoSfieMH, CBA3aHHHE C  W3HOCOM
ronoBOX M 3ANePXKAMA BBOAA W BHBSOAA HWHPOPMAUMMK.

4.2 OnncaHue 6asH AAaHHbLX NOCJIe NAOMAAHOI'O YyCpeAHeHHs

Oraenvinil $ARR NPRAMOTCO AOCTYNAa 3afNUCHBaeTCcs a8 YCpPelHeHHHX no

(A2



-17-

naomAAH AAHHHX B XAXAOM M3 HHTePeCcYXmMx HAC GACCenHoB. Kaxann Gaok
CYTOUHBIX 3ANMCeH B SAa3@ TOUYeYHMX JAHHHX COOTBeTCTEYET CYTOMHOR
3anucH B damsie AN OCaccenHa. 3¢PeKTHUBHOCTbL B  Pedak THPOBAHWMH
niIomAAHLEY A3 AaHHHX OGeCNevHBaeTCsl ChAeAYIUMMH YCIOBHAMM: 1
OGPAGATHBAKTCA TONLKO 6A0KH C(AAHHHE) C HOBHMM MAH  HOMEH@HHHMM
AAHHEMM, 2) THMCCEOHOBH BECA ANA MNOBTOPAKMMKCA KOHSMCYPaAuUMH  CTaHUMA
OTHCKHBAKTCAH, & HE BHMHUCIAKTCA ¥ 3 THCCEHOBH BecCa ANt  HOBLX
COTOH BHMHCISIIOTCR 3$PeK TUBHO. Basa ABHMHX TOYOUHEX HIMEePeHHA
CXaHMPYeTCH nyTeM npotweﬂim xaxaoro esoxa. Eciiv 6ok MmeeT  dyiar
“CTApHA, OH nOpoONyckaeTcs u YHTAaeTCS Gcneayapi enok <no
O NBBNGHNI), HCKIHOHAS JMIHHUA CHMeT MU aac;n ABHHHX. ECAH 600K HMMeeT
SHRBC “HOBME", TO IBIMCH B GIOKEe BBOAATCA H OCPAGATHBAKTCS.

B xaxaoMm THne J3anMcy (ocadkH, MUHAMAJNLHEe WIH MaKkcHMalibHHe
TeMnepaTypH BO3AYXA) pasoTanpe cTaHuun HCNONbL3YITCH ANA
NoCTPOSHNSA HAeHTHUPHKATOPpa CeTH NyTeM OG»@AMHeHNST HNASHTHPHKATOoOPOB
CTaHUHMA B Nopsgke, B KOTOPOM OHHY GUI'YPHPYIOT B JNMCTHHre. Jlockonbky
NopsAocK 3anHcer caMoCcornacopaH, pGasi rpynna cTaHuMA syaeT HMeTDL
TOoT xe nopsigok, B KOTOPOM rapanmpbaaua eAVHC TBeHHOC Tb
HASGHTHOHMKAULMH KAaXAOX ceTH 10 Mepe €€ BHYHMCHEeHHS H 3anuvucH, Tak YTO
CHa B JaJIbHeHNIeM MOXET OHTL BH3BAHR. NO HMEeHH BMECTO NOBTOPHOIO
BHYHCIIEHHWA. IO Mepe BHYMCJIIEHHMS H HCNONL3OBAHHA BCex THCCeHOBHX
BEeCOP QIS PA3nvvHHX CeTeH, OHHM JANHCHBAKXTICHA B OTAeilbHOR case
MHAEKCOBR B BHAE TadGiMuH B cBol o4vepedb HMHAEKCH B COOTBETCTBHH co
cneurasibHHMH  XOgaMH BHYMCISAAIOTCR] N0 CeTH HASHTHIHMXKATOPOB. 310
osecneynpaeT CSHCTPHHA NOMCK THCCEHOBLX BecCOB A4NIf KaXaon CeTH,
naceras NpoCMOTP AJAMHHEX Ianucer B JIMHEMHOM NoMcKe HyxHOon ceT. TIo
Mepe HCNONbIOBAHHUA Gad3h AAaHHLWX, YHUCNO PABNMYHEX CceTeHr BO3pacTaeT,
niomagHoe = ycpegHeHHe CTaHOBHUTCH O60oJ1ee OJI4Pek THBHLM, nockonsky
MHO'Me CeTH NOBTOPAKTCHA H PACHHTHBAKTCH JIMEL HOBLHE K OHOUT YPALINK.
KOH@YHO 2TO 3aBHCHT OT TOr'o, Xak CHALHO CeThk CTAHUHNA MeHSeTCH oTr
OAHOro BHYHUCNEHHA K apyromMy. o Mepe AOCTHXEHUS MAKCHMANBHO '
BO3MOXHOI'O YHCHla ceTen (Y10 OonpefenseTcss BO3MOXHOH BaNMHMHONA
anckad, c:l‘apue CeTH CTHPAXTCA KU 3aMeHATCH HOBLIMM.
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B cHny TpeSoBaryy x NaMiaTH, Ijie XpPaHRTcA TasMiub Becod, une

POBHEe XapTH ¥ NPOMEeNYTOUYHHE NePeMeHHbHE THCCEeHGCBMX MHOrOYI OJIbHHKOB,
HE BCerga yaaeTCHR XpaHWTb UHMOPOBY KapTy o namitTH MANMHE BO BpeMsa
BHYMCIAEHHH. OHa MOXeT 6aTh 3anUcaHa Ha AUCHe M RDOMMTHBATBCA]  PAA
3a . PAKOM Korfla D270 TpedyeTcs BO PDeiMst  BEMACIeHHH. Too Tomy
OCPaGATHBAETCH JMIE HEeCKONBKO CTAHUMH H VIl MHOCOYTOfbHUKOB
XPAHATCH B NaMATH 40 MYTeHHMsi KapTH it OfipeleNeHnR nepeceveHMum
caccerHa C MHOTOYI ONIBHHXOM BuYUCNEHHA MOTYyT OGHTL YMEeHLIDEHH 1Py
yyeTe nopaska ofSpasoTkH cTaHumnHd. MoCKkonbky ANA HASGHTHMMKAUMH CeTH
NOPAACK CTAHUMM B CYTOYHOM 6Jioke 3an1Mcer He MMeeT 3HaveHHMsa (o
Mepe Toro xak OH SIBAAETCA CaMOCOrNacOBAHHHMY, CTaHUMM CHa4vana
BHSHBAWTCHA NO IMPOTE K 3aTeM NO AoliroTe. Taxk vYTO dHU3UYeckr - SIH3KO
PACTIONIOX@HHNE CTAHUMH 3anUCHBAPTCH MAKCHUMANBHO OAH3KO. YacTo
MHOT'OYIrOJIBHUKH 3 THX CTaHUMH PacnonoxeH BMeCTE B pancHe
LHPPOBOM xapTh BcA kapra He [onxHa BBOAHTHECR ana  onpeaeneHwA
nepeceveHHn OGaccernHa C MHOI' OYTr ONbHUK aMK, no3ToOMy BO3HUKaeT
AasbHeHWee COKpamerHe BHYHUCIeHMA, YTO -VmeeT YHCHIO  OSpameHun
THINA BBOA BHBOA. ANbLTEPHATHBHO kaprTa MOXeT OHTE onpeJeneHa ]
TePMUHAX [OCTATOYHO CONALEMX Pa3Mepop Aveek (2xM Ha 2xM AndA Ypana H
1XxM Ha 1 xM QA8 6accerHa PpexH 3Mca). Tax |YTo kapTa sABlIsteTcHA
AOCTATOMHO MANOHW, MTOGH nNOMeNATLCH B aMATH >ra npoueaypa
ABNAETCA 6uc1'poﬁ M OHA HCNONL3YETCH. ’

B npouecce H3MEHEeHMs1 NPOCTPAaHCTBEHHO YCPeaHeHHOW G6a3b  AAHHKNX
KaxabM SNOK B 6Aa3¢ gaHHHX TOYEYHHX H3MEePEeHHH OTMeMvaeTCst Kak
“crTapun”. ClegopaTellbtHC OH He oOSpaSGaTHBaeTCs ] noc negyupx
BHYHCJI@HAX A0 Tex nop, noka He ACCABJAKXTCA HOBHE WM  ApYyrHe
AaHHbe.

8. lporpaMHoe ctecneveHne

B kavecTBe npumMepa NprBeaeM ONXCaHHe HCAOJILBOBAaHMS HIMNOXEHHLX Bhule
METOAOEB B NPHIIOXEHHMH K OSaccerHaM pek VYpana M IMGH. Mpoueaypa
“cnonbayeT nporpamMmMi, danvcaHdHbe B [IpuaoxkeHvn anA  NepCOHANLHEX

KOMIbLTEPOB. CHAadana 22-NeTHHe CyYyTOuHhe fJaHHhe 3a fepHoa ¢ 1936
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no 1976 c 98 MeTeTOPONIOrUYeckHUx CTAHUHA B SaccenHe Ypana M c 31
CTAHUMM B SaccenHe PexM JMEA SANMCAHN B 22 ¢aANAx NO ogHoOMy  aAns
Kaxaoro rofa sanucH. Kaxaws ¢ann uMeeT mMeP 1977.2IP. Hanpumep
aavHbe 3a 1933 roa ¢ 38 +31 CTAHUMA 3anMcaHH B ¢mpane 1983.7IP. 3Tk
YAANN PACNONAraKrTCs B AaBHOA AHPEXTOPHH KOMNLOTEP2 HA ancke D,
3ateM, CHIM CO3AAHH SANIH, COfepXamMe BCe HAOHTUSHKATOPH CTAHUMA #
NONOXEHMST ANA  OTHX ABYyXx 6GaccefHos noA mMépamu STNLIST.URA
STNLST.EMB. Bunu TakxXe CO3NAHH MCXOAHHE BEPCHH BCeR 6a3H  AAHHEX
NAOCEAMNX YCPeaHeHMm ¢  mMéparmM URABLI.PRV ¥ EMBO1.PRV M  mMmanue
VHSOPMANMOHHHE dannn BSNNM (o oaHOMYy U3 GacCeRHa pexH Vpald N K3
saccerHa 3Mopd AREA.URA, AREA.EMB, LENBTH.URA, LENGTH.EMB. ™"
ManeHbLKHE $ANAN ONUCAHH B KOMMEHNTAPMsIX X RporpaMqaM B [IpMnoxeHusix.
Nponeaypa B Npunoxenun A OVERNITE.BAT WCnoaboopanach AR pasoTH C
nporpermor  REDUCE. BAT B npunoxeHum B cxavana ann Ypasa ¥ 2aTeM B
NMpunoxenun x 3MGe. Bce nporpaMHoe oGecHeveHHe Haxoawrcs Ha mmcxe P
B mupexTopMy PROGRAMS.

REDUCE. BAT » [pHioXeHHn B MCNONb3YeTCs AN NOCTPOSHMS CPeAHHX
0 NAOWAAM METEOPONOrHMYECKHX AAHHHX MO CPYANAM OTASAbBHNX CTAHUMA
3a KaXAA ol NCTOPHYECKOA 3anucH. ITa npouesypa ucnosab3yercs aAns
PASOTH C NPOrPAMMAMH, KOTORHEe HUCMONLIYOT MEeTOANKY, ONMCAHHYID PaHee
B pasgenax 3 1 4, NOBTOPAR pacsoTy NPOrpaMM NOCNeAOBATENBHO 3a
xaxauA roa. OMa HavYMHaeTcsi C NOCTPOoeHUs dapna  “DATALIST”, kxoTopum-
onucuaae'r HMOPH <$AAJIOB BCEeX HAGOPOB MeTeOPONOrHYeCKHX  AAHHHX.
3aTeM ANS1 KARAOroO r'ofla UCTOPUYECKOA JANKUCH 5Ta NpoueaAyPa BueupaeT
CYTOMHHNE ZlaHMbe ANt BCex CTAHUMA, OGBSIBAAS OTOT raoa B ¢anne #
HCNoNL3yR nporpamMy PREPYEAR.FOR, s npuaoxenuu C. 3areMm oTA
nporpaMMa npoBepsieT BCE $AWMNH METeOPONOrHYeCKkMx AABHHHEX C Uuensm
NpoPepkH OYeBHAHLHX OWMGOK H UCNONLAYS nporpamMy ERRCHTCK.N14, »
fipunoxeHAn D. SarTeM no nporpamve PROVENAL.NI4 npeocSpasywTcs BCe
MeTeOPOJIOTHYECKHe AAHHHE B Gade AAHHHX TOMeMMMX HIMepeHMA, CM
Mpunoxexne E. Janee NpeosSpasyeTcst Ga3a OAHHEX TOYSUMNX HIMEDeHHR,
TaK YTO NOCHeacBATeNbLHHA AOCTYN TaKwe OSecneyMsaeTCA B norwveckon
NocNeACBATeNbHOE TH no fipor paMmMe REPACK.N1&, NpunoxeHne F.
Ox OHYATENILHO, npoueaypa REDUCE . BAT pensax ™mMpyeT aasy
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NMPOCTPAHCTBEHHO OCPE@AHEHHMX AAaHHHX no Gase AAHHBX TOUSHBX
H3BMEPEeHHA C HCNONMbIOBAHMEM TUCCEHOBHX BECOB, BHYMC/AEMHX N0 Mepe
HEOSXOAUMOCTH M HCHONBL3YST  AUGO  NPorpaMMy DISAVURA.N14 ans
saccefiHa Ypana) nnco DISAVEMB.N14 (anst GaccerHa DMSHD. OSe OTH
nporpaMMy SHIIM CO3AAHH PAHee MMYTeM HCNONL3UBAHMA TABHOIO JMUCTHUHCa
DISAVMET.SCR, B TfipunoxeHun B, B npouecce pasoTH por paMMh
PRDSAVMT . N14, B lNpunoxeHmu H.

6. 3akiueHune

B Tacmue 1 anst 6accenHa pexy Ypan U Tacsnuue 2 Ansa  SaccenHa  pexH
3MCH WNIOC TPHPYETCA HaMMYMe AOCTYNHOW uHHeopMauuMm c 58 umm 31
MO TeOPONOrHYeCK UX CTaHUWKA, X oTOPAass BKmoYaeT CcpeaHecC yTO'Hbe
MAKCHMAJIBHNEG M MUHHMALHHE TEMIEPATYPH ¥ Belli4MHH OCaakoB c 1953
no 1976 rr. AnvHe 3anucy B Tasaduax 1 ¥ 2 BHYUCAEHH AN Kaxaoro
roza SaAMHCH NYTeM OeNeHHUA “MCNAa AHeR $aKk THYeCKH AOCTYNHHX  A3HHHX
HA XaxXaort CTaMHMHM HA MUCIHIO AHed B roay (MTOSH ROAYYHUTL BEJIHYHHY
CcTaHUMUM leT Ana KAXAOK CTAHUMHD cyMMUPYS Ux [0 BceM B8 unM 31
CTAHUMAM, ' COOTBOTCTBOHHO. JNlerxo yBHAOETSH, uTO 1955-59 rr.
NPeACTABIADT AEPHOA GOJIee HUSKMX NIOTHOCTEH 3aNUCH  ANIA  OBOMX
SaccenHos u nocne 1999 o6Ga OGaccenHa HMewT Gollee WK MeHee
CTASHABHYO CeTb CTAHUMA (BO3MOXHOE WCKIMeHMe cocTaefisieT 1966
rop. MNepuoan 1960-69 B SaccenHe pexy Ypan u  1971-1976 B saccenHe
paxy SMSAa TAKXe NPeACTaBAANT COSOA NePUOAH SYHKLUHOHMPOBaHWSA Sollee
NAOTHOA CeTH CcTaHUMA. B neproa c 1966 no 1970 Aron osa sacceHnHa
VIMENTH SONee HU3XYK MJIOCTHOCTL CeTH CTAHUWK N0 CpaBHeHW c rogamMm Ao

n nocne OTﬁ'O nepHuoaa.
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Tasnmua 1. KOSMvecTsBO CTaHUMA-JET B 3afnMCAX MeTeopo-
JIOTMYECK X NAPaMeTPoOD AN GacCenHa pexH Ypan

roa CTaHunm- neTt CraHuua-neT CraHumMa- neTt

(MMHMMANLHAS  (MAKCHMBILHAS Cocaaxmn)
TeMIepaTypa) TemnepaTypad

1955 16.7 18.6 18.8
1956 28.2 28.2 20.2
1957 21.0 20.9 21.0
1958 21.8 21.8 21.@
1959 26.6 26.8 27.4
1960 33.3 32.4 34.4
1961 31.6 29.7 31.7
1962 33.1 32.2 - 34.4
19463 34.2 33.4 34.3
1964 32.6 32.4 . 32.5
1965 33.8 34.0 34.8
1966 26.7 26.7 ' 26.8
1967 26.7 28.5 268.7
1968 29.5 29.4 ' 29.6
1969 29.4 29.4 29.2
1970 29.3 29.5 29.5
1971 3@.8 38.8 30.8
1972 0.8 30.8 30.8
1973 38.6 8.6 : 30.6
1974 29.8 29.8 29.8
1975 3.3 38.4 o 30.3

1976 38.6 30.6 }I.S
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Tasnua 2. Koiu4vecTBO CcTaHUMA AT B 3anncsxX MeTeopo™
JIOrM4EeCKXHMX NApPaMeTPOB AJs GaccedHa pexu  Imsa

Toa CraHuMmr neT CraHunp- neT CTanumn- fleT

(HMHUMATIHHAR (MaxcHManbHas (ocagxwd
TeMmrepatTypar TeMepaTypad

1985 11.9 11.8 12.@
1956 i2.9 12.9 12.9
1957 13.6 13.4 13.4
1958 141 14.1 i4.1
1939 14,9 i4.9 15. 4
1968 15.7 15.6 16,7
i961 15.6 14.@ 15.6
1962 15.6 15.9 16.7
1963 16.5 15.9 16.5
1968 i5.1 15.8 15.1
1963 16.4 16.6 16.4
1966 13.8 i3.8 13.8
1967 ia. 8 i4.8 14.8
1968 ) 1%.4 i%5.6 15.8
1969 15.5 i5.5 15.4
197@ 15.7 15.9 i5.8
1971 16.9 16.9 16.9
1972 16.9 16.9 16.9
1973 17.@ i7.@8 17.0
1974 16.9 16.9 16.9
1975 16.4 i6.4 16.4

1976 16. 6 ib.b ) 16.6
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Puc. 2. Unepopas kapTa SaccenHa pexkH Ypan M npuMep
THCCEHOBOW CeTH
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Npynoxerne A

@ECHO OFF

REM OVERNITE.BAT by TECII, 21 June 1998, TO run REDUCE.BAT for
REM both the Ural and the Embe river basins. »
REM

SET D=D

SET P=pD

SET N=URAL

CALL YP%: ROGRAMSEDUCE

IF EXIST ERROR. INT GOTO ERROR

SET N=EMBE

cAaLL ZPX: ROBRAMSEDUCE

IF EXIST ERROR. INT GOTO ERROR

GOTO END

: ERROR

ECHO Error reported, OVERNITE job aborted?

1 END



Npunoxerne E

@ECHO OFF

REM REDUCE.BAT by TEDII, 21 june 998, IT0 coosiraci Aareall —ave

REM raged daiiy data meteorciogica! DATA e groups ot noivi dusl

REM station files. one group for sach vear. Rune proge ams

REM ERRCHECK , FROVSNAL., REPALCK, and DISAV»« in stages so that IF

REM interrupted, WNOT 213 is loet, Sesisrd cegquires et minating
REM 1977.21P +iles sireany proacesesc.

REM

AD%:

D NX

IF EXIST ERROR. INT DEL ERRUR . aiMT
DIR 1977.21IP | SORT * DATALTET

R L00P

ZP%: ROGRAMSREP YEAR

DIR MR%,.DAT ! SORT *© FPROVENAL.LIS
XP%: ROGRAMSRRCHECK

IF ERRORLEVEL i GOTO ERROR

AP%1 ROGRAMSROVENAL

IF ERRORLEVEL 1 GOTO ERROR

%LP% 1 ROBRAMSEPACK

IF ERRORLEVEL 1 BOTO ERROR

%PY.: ROBRAME I BAVINL

IF ERRORLEVEL 1 GOTO ERROR

DEL ®.DAT

IF EXIST DATALIST G070 LOOP
GOTO END

1ERRUR
ECHO Error reported, DATA reduction aborted!
COPY BSNNM. ERROR. INT
tEND
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EROGHAM Meppar aveacsDas g

el D00 WOME

FOOE Y ) PR = BETHL ST, BTATUE = INDY
e G S R C O R A S ‘. BTATUS = “NEW'
B
Lo tes
UALL SYSTEP FOUNG P S tlag

LALL SYSTEM: RENOME ®. 0 fs L 43:8) f7 0 %x.DAT")
Mothengieft = (TRUE.

CUNT I NUE

READY, 2, ENL = 43 L

WRITE(Z,2) L

NMothangl ett = FALSE.

GO 2

CUME (MUE

CLOGE (11

CLOSE 2)

CALL. SYSTEM( DEL DATALIST )

CALL SYSTEM( REN DATALISY.NEW DATALIST )

I¥ (Nothingl ett: CALL SYSTEM( DEL DATALIST )
END
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PROGRAM ERRar CHECK
Updated by TEC 11 28sep88, 26octB88 (for PO
This program is for use in procedure FORECAST.BAT. It checks all
provisional set. files for cbhviogus erraors. Messages are printed
as errors are found. All data is tested and, at the end, if any
@rrors have been found, the procedure terminates with an error
condition.
This program reads the file: BSNNM. and updates it; all forecast
programs do the same with the exception of optional modules.
This file is not tao be disturbed by the user as it exists only for
the purpose of sach program keeping track of what other prograss
have bean run as well as to reference specific basin inforaation.
it 1a a formatted direct access file with 13-byte records (the
last two bytes of each recard are a carriage return & line feed)

and its contents are as follows:
ist record: . (FORMAT: AL1)
Name - basin name, left adjusted, in all upper case.

2nd record: (FORMAT: 213, A4, 1X)

[ I T N {____lake precipitation computation switch:
1y "BASN" =) estimate over-the-lake precipitation

b with land depths

[ “"LAKE" =) estimate over-the-lake precipitation di-
[ rectly from nearby gages (subbasin "8" file)
IVt __ _prograam designator number; each progras has its own and
i places it in BSNNM. so programs can check for proper
! sequence

L i __number of subbasins in basin
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n

PN NN AN N AN oA 8NN

for remaining recorde are filied in during o Jorncast ssssion and

are rawritien by the programs only. They have np seaning after

the seasion i3 over. Earh record iz a datn idoy, month, year) in
Fhym e o WA g

© 3rd tiwougn FED rweer s TRURLINY Y GRS, )
Ird reacord: base datr (ses PROVBNAL .NIJ and REPACK.MIA)
8th vecprd: provisionai datb. 3
Bth record:  Joreceaut and dabe
bth record: oplot sco0 b daia
7th record: date of sarliest new cata since WATDUT.NIS last run
8th recordr dat® of parliest naw decs sinc» LUMPSTOR.NIS laat run
Pth record: date of earlimst new date since CMOFPUSR.NIJ4 last run
This program reads the ilist of files to check as PROVENAL.LIS;
this contains the full file wpecification of each 4ile to be
opened and read by this program. Each record of PROVENAL.LIS
should contain one file specification (filename) left-adjusted
in the record, not to exceed 80 bytes.
THI8 PROBGRAM MUST BE COMPILED TO DEFAULT TO 2-BYTE INTEGERS AND
CONSTANTS! SELECT THE "/T" SWITCH ON THE LAHEY FORTRAN COMPILER!

IMPLICIT REAL (A - H, J - D)
IMPLICIT INTEGER (I)

REAL Lat, Long
INTEGER Ymax, Tmin, Precip
CHARACTER#B82 M$, Name$sb®, File_1d#13, Sta_ID_No#135, Lakex1®
CHARACTER#9 Over_The_Lake®4, CrLf#2, Bn$a3
COMMON / LakNam / Bn$ '
*

v

CrLf = CHAR(13) // CHAR(I®)
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+ ALLCESS - .
REAL (3, FY
SOeR FURPEYT (b

Bef v bale iy b

WEADNOE, B0 = SRS, L
AR FORMAT furl e s o

READ L, FHT e TR, e Qo
SO FORRGT ST

CLOHE  (F f

CAELL Bars RN i )
CALL Dot ofimmeestare OF E e
iNGFileu = &
FEe Holed ]
OFPEM NS — 1. BFLE »  PREKGGRED [ T SRR, e i b
222 READ(L, 1@8@7, END = 799 HNopoé
168682 FORMAT (RHE6)
I = 18t s (Name$)
IF (I .ER. ® .OR. Name$(isi) .NE. M i BOYG 202 Do
Names$ (939} = .~
File_ID = Namet(isi?)
IF (File_ID .EQ. 'MOGD20GA.PRY 50T 222 Coswip

iErr = @
OPEN(UNIT = 2, FILE = Names, STATUS = D
iNoFiles = iNoFiles © 1
READ(2, 1082) M$
I = iStrien(M$)
CALL Header Format_Check(l, M$, Fiie ID.
READ(M$(1:28), 1004, ERR = 20) Sta_ID No, Lat, Long
1004 FORMAT (I1X, A7, 2F10.0@)
28 CALL Station_Check(Sta_ID_No, File_ID,
CALL Lat_Long_Check(Lake; Lat, Long, File ID, iErr)
CALL Lat_tong Compare(tat, Long, File_ ID, iNoFiles, iErr)
CALL LatLong_Chk(Lat, Long, File_ID, Sta_ID_Na, iErr)

By

iErr)
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A I [EERISTI
(AN LY L S DA |
IR
i 8 ¢ gt e (X, ME, 1line, File ID, iErr, iDate Evrr)
R R TRK e i, ipt, 1Y, Tmax, Thin, Precip
L S U
oI pheve are ne proplems with the Tormat of tha date, check the
o date.
P
X OIF fiDate b BOOW R Date Dheok i, i, 1Y, i¥a, ilast Date,
Foivine Fuvise 1D, dier
IF 7t el 2R MG Y THEN
AL HE Bata Uhwe b (mrr. Tmin, Pracip, ilins, Fila_ID, 1Err)
EiGE
CALL Lan Data Uheck i loaax, Tmin, Precip, ilins, Filz _ID, iErr)
R R o
G i
29 CLusE s
iEre Intal = 18ry Total ~ iErr
PRINT 1908, File 1D, iErc
1988 FORMAT(IX, 'File ', A13, has’', I&, errors. , /)
GOTL 22¢
999 CLOSE (i)
IF (iErr Iptel .ER. @ GOTO 333
998 OPEN{UNIT = 1, FILE = ‘B8NNM. ', STATUS = '0OLD°, ACCESS =
+ ‘DIRECT , RECL = 13, FORM = 'FORMATTED")
WRITE(L, FMT = 2008, REC = 2) IiNSB, @, Over_The_lLake, Crit
CLOSE (1)

CALL EXIT<¢1)

334 WRITE (6, 1501)

1581 FORMAT(1X, "PROVSNAL.LIB must be present

+ ERRCHECK. *)

for processing by’



PELE
6aTO @98

333 OPEN(UNIT = 1, FILE = 'BSNNM. ', STATUS = 'GLD , ACCESS
« = "NIRECT', RECL = 13, FORM = ‘FORMAYTED )

[ “i1" w dewignator for this program.

WRITE(1, FMT = 2@@@, REC = 2) iNSB, i, Over_The_Lake, Crif
CLOSE (1)
END

SUBROUTINE hasader_format_check(i, m$, file_id, ierr)

c This routine checks that the provisional mat. file header has
c the proper lina length and that there are entries for station

[ identification number, latitude, and longitude.

IMPLICIT REAL (a-h,j-z)
IMPLICIT INTEGER (i)
CHARACTER#* (%) m$, file_id#13

IF( .GE. 28) BOTO t@ 'header must be at least 28 spaces to
PRINT 1001, file_id laccomodate 1X,A7,2F10.0 format.
1091 FORMAT (1x, ‘File’ ' ,a13, 'has a header of insufficient length.’)
ierr = ierr + |
18 IF(m$ (L)) .EQ. ° ") GOTO 11
PRINT 1002, file_id
1082 FORMAT (1ix, ‘File’' ,a13, has an ?ncorrectly tormatted headeor. )
igrr = jerr + 1
11 IF(m$(218) .NE. ‘) BOTO 12
PRINT 1003, file_id
‘1883 FORMAT(ix, ‘File',a13, ‘has no station identification number. ')

5 .

ierr = jerr + 1
12 IF(m$(9:18) .NE. - ) B80TO 13
PRINT 1004, file_id
1004 FORMAT(Ix, ‘File '; al3, ' has no latitude.’)



ierr = jerr + 1
13 IF(mS(l‘?:Zﬁ) SNE, ") BOTO 14
PRINT 1005, file _id
1285 FORMAT(1x, 'File ', ai13, ' has no longitude. )
ierer = iprr + 1
14 ibad = 8
DO 28 ik=2,8 )
ii = ICHAR(mMS$ (ik1ik)
IF(ii .GE. 4B .AND. ii .LE. 57) BOTO 2@
IF(ii .BGE. &5 .AND. ii .LE. 98) GOTO 28
ibad = ibad + 1
28 CONTINUE
IF({ibad .EQ. @) BOTO 15
PRINT 1086, file_id
1086 FORMAT(1x, 'File ', al3, °~ has an invalid station identification’,
+ ' npumber. ') '
ierr = jerr + 1
1S ibad = @
DO 21 ik=9,18
i1 = ICHAR(m$(iktik))
IF(ii .BE. 48 .AND. ii .LE. 57) GOTO 21
IF(ii .E@. 32 .OR. 1ii .E@. 43) 60TO 21
IF{ii .E@. 45 .OR. ii .EG. 4&) BOTO 21 -
ibad = ibad + 1
21 CONTINUE
IF(ibad .EQ. @) GOTO 16
PRINT 1087, file_id
1807 FORMAT(1x, ‘File ', al13, ’ has an invalid latitude.’)
ierr = ierr + 1
16 ibad = @
PO 22 ik=19,208
ii = ICHAR(m$(ikiik))
IF(ii .GE. 48 .AND. ii .LE. 57) GOTO 22
IF(ii .EQ. 3R .OR. ii .ER. 43) 8OTO 22
IF(ii .EQ. 45 .OR. 1ii .EQ. 44) GOTO 22
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ibad = ibad + 1

22 CONTINUE
IF(ibad .EQ. @) GOTO 17
PRINT 1008, filw_id

1888 FORMAT (Ix, ‘File ', #13, ° has an invalid longitude. ')
ierr = jerr + 1

17 RETURN

END

SUBROUTINE station_check(sta_id _no, file_id, ierr)
This routine checks that the met. station file name is

consistent with the station id contained in the file.

Each station must also be comprised of exactly seven

AN N n

alphanumeric symbols, no spaces.

IMPLICIT REAL (a-h,j-2)
IMPLICIT INTEBER (i)
CHARACTER#135 sta_id_no, file_id#i3

ibad = &
DO 10 ik=1,7
1i = ICHAR(sta_id _nolikiik))
IF(ii .GE. 48 .AND. ii .LE. 57) 6070 10
IF(ii .BGE. &5 .AND. ii .LE. 98) BOTO 10
ibad = ibad + 1 '
10 CONT INUE
IF{ibad .EQ. @) GOTO 28
PRINT 1000, file_id
1098 FORMAT(Ix, 'File ', ai3, ' has an improperly formatted header or’,
+ ° an improper station name. )
ierr = jerr + 1
20 IF(éile_id(1:2) .NE. ‘M3°) GOTO 3@
IF(sta_id_no(1:1) .EQ. ‘@) RETURN
PRINT 1881, file id
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1@OL CORMAT (ix, File ', al13, * has a station id inconsistent with’,
+ 7 being a U.8. station.’)
ierr = ierr + 1
"RETURN

3B OIF (File_ID(1:2) .EQ. "MR') GOTO 48
1 ¢ata_id _no(lzl) EQ. ‘6" .OR. sta_id_no(1:1) .EQ: *7°) RETURN
PRINT 1982, file_id
1882 FORMAT (ix, 'File ', 213, ' has a station id inconsistent with’,

+ ' being a Canadian station.’)
ierr = ierr + 1 .
RETURN

4@ IF (Sta_ID Notl:1) .ER. 'R’) RETURN
PRINT 1983, File_ID

1903 FORMAT(IX, ‘File ', A13, ' has a station id inconsistent with’,
& ' being a Russian station.’)
ierr = iere + 1
RETURN
END

BUBROUTINE lat_long_check(lake, lat, long, file_id, ierr)
c
c This routine checks that the latitude and longitude of a station
c is within reasonable limits for the specific lake application.
c
IMPLICIT REAL (a-h,j—z)
IMPLICIT INTEGER (i)
CHARACTER#13 file_id, lakex1@

PARAMETER (ino_lakes = ?)

DIMENSION lat_north(ino_lakes), lat_south(ino_lakes)
DIMENSION long_east (zno_lakes), long_west{ino_lakes)
c

c UP MIC HUR §7TC ERI ONT CHA
c URA EMB



DATA lat_north/ 51.@, 47.8, 48.@, 44.8, 44.4, 45.5, 45.2,
& 55.5, 51.90/
DATA lat_south/ 45.7, 41.2, 42.8, 41.9, 48.2, 4i.7, 43.@,

. . 4s.8, as.e/

DATA long_east/-79.8,-83.7,-78.4,-680.4,-78.8,-74.5,-72.0,
& 61.0, 4B.0/

DATA long_west/-93.5,-94.8,-85.5,-683.8,-85.5,-804.3,-74.5,
% 4g.@, S51.0/

i=a

IF(lake .ER. 'SUPERIOR ) i = 1

IF (lake .EQ. ‘MICHIGAN ) i = 2

IF (lake .EQ. ‘HURON )i =3

IF(lake .EQ. 'STCLAIR ‘) i = 4

IF(lake .EQ. 'ERIE Y i =5

IF(lake .EQ. 'ONTARIO ') i = &

IF (lake .EQ. 'CHAMPLAIN *) i = 7

IF (lake .EQ. ‘URAL Yi=8

IF (lake .E@. "EMBE v i=9

IFti .NE. @) GOTO 1@

PRINT 1020

1000 FORMAY(i1x, ‘Bad lake name in procedure—created file. ')
iarr = isrr + 1
RETURN

1@ IF(i .LE. ino_lakes) GOTO 20
PRINT 1@@1

1881 FORMAT(tx, ‘Under—-dimensioned array in subroutine lat_long_check’,
+ ' in program ERRCHECK.FOR......too many lake basins. )
ierr = ierr + |}
RETURN'

20 IF(lat .LE. lat_north(i) .AND. lat .GE. lat_southt(i)) &OTO 3@
PRINT 1092, file_id

1882 FORMAT(1x, ‘File ', al3, ' has a latitude out of range or an’,

+ ' improperly formatted header. ')



ierr = ierr + |

38 IF(long .LE.

PRINT 1@@3,

1993 FORMAT (1x ,

+
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long_east(i) .AND. long .BGE. leng_west(i)) RETURN

file_id

‘File ',

ierr = ierr + 1

RETURN
END

al3, * has a longitude out of range or an’

improperly formatted header. '}

SUBROUTINE lat_long_compare(lat, long, file_id, inofiles, ierr)

c Thiarowline checks that no stations have identical Fatitudes

c

Lo

[=

or longitudes.

If any

do, the user mnust choose only a single

station with those coordinates.

18

IMPLICIT INTEGER (a—p,r-z)
IMPLICIT REAL (q)
REAL %at, long

CHARACTER® 13,

file_id, file_array

PARAMETER (max_no_files = 25@)

DIMENSION file_array(max_no_files), gqlat_array(max_no_files),

+ glong_array(max_no_files)

qlat_array(inofiles)

= lat

glong_arraytinofiles) = long

file_array(inofiles)

inum = inofiles - 1

DO 1¥ i = 1,inum
glat_array(i) .AND. long .EQ. glong_array(i)) THEN

IF(lat .EQ.
PRINT 1D0@,

file_id,

ierr = ierr + 1

ENDIF
CONT INUE

>

= file_id

file_array(i)
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1008 FORMAT(1x, °‘File °, al13, ' has the same latitude and longitude’,
+  as file ', al13, '.’)
RETURN
END

SUBROUTINE data_format_check(i, m$, iline, tile_id, ierr,

+ idate_err)

c
€ This routine checks that a line of data ias the proper length
c and that there are entries for each date and each type of data.
c
IMPLICIT REAL (a-h,i-z)
IMPLICIT INTEGER (1)
CHARACTER* (#) m$, filw id#13
idate_err=0
I?(i .BE. 23) 6070 10 tdata lines are at least 23 spaces for
PRINT 1881, file_id, iline ‘the 213, IS5, 314 format plus comments.
1921 FORMAT(Ix, 'File ', al3, ° has line number ', i6, ' of improper’,

+ ° length,’)
1dntq_arr-idatc_¢rr+l

ierr = jerr + 1
10 IF(m$(131) .EQ. ° ° .AND. m$(4:4) .EQ. ° ° .AND.

+ m$(7:7) .EQ. ° ') GOTO 11
PRINTY 1082, file_id, iline
1082 FORMAT (ix, °‘File ', al3,
-4+ ° improperly forsatted.’)

" has line ﬁumber', i6,

idate_err=idate_err+i
ierr. = j@rr + 1
11 IF(m$(213) .NE. ° ') 6OTO 12
PRINY 1903, file_id, iline
1803 FORMAT (Ix, ‘File ', all,
idate_err=idate_err+l

has no day for line Aumber ', i6, ".°)

ierr = jerr + 1
12 IF(a$(S16) -NE. ° ) GOTO 13



-41-
PRINT 1004, file id, iline

18@4 FORMAT (1x, ‘File ‘', al3, ' has no month for line number ‘', i&, '.’)
idate_err=idate_err+1
ierr = ierr + 1

13 IF(m$(B:11) .NE. ) 6070 14

PRINT 1005, file_id, iline

1085 FORMAT(1x, ‘File °, al13, ' has no year for line number’ ', i&6, °.")

.

idate_err=idate_err+l
ierr = ierr + 1
14 IF(m#$(12:15) .NE. ° ) 6070 15
PRINT 1806, file_id, iline
106 FORMAT(EIx, ‘File ', al3, ' has no maximum temperature for line’,
+ ' number’, 16, . ")
ierr = ierr + 1
15 IF(m$(16:19) .NE. - ) GBOTA 16
PRINT 1007, file id, ilinm
1887 FORMAT(1x, ‘File ', al3, ' has no minimum temperature for line’,
+ ' number ', 16, .’}
ierr = ierr + 1
14 IF(m$(20:23) .NE. - )y 6OTO 21
PRINT 18@8, file_id, iline
1088 FORMAT (ix, ‘File ', al3, ° has no precipitation for line number’,
+ i6, ".7)
lerr = ierr + 1
21 ibad = @
DO 22 ik=1,23
ii = ICHAR(m$(ik:ik))
IFGii .BE. 4B .AND. ii .LE. 57) GOTO 22
IF¢ii .EQ. 32 ,0R. i1 .EQ. 43 .0OR. ii .EQ. 45) 60OT0 22
ibad = ibad + 1
22 CONTINUE
IF(ibad .EQ. @) RETURN
PRINT 1013, file_id, iline
) 1813 FDRHQT(IX, ‘File ', al3, ° has invalid values in line number ',

+ ib, .
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idate_err=idate_err+i

ierr = ierr + 1

RETURN

END

SUBROUTINE date_check(id, im, iy, sye, ilast_date, ilinw,

+ file_id, ierr)

c This routine checks that the date given is a valid date and that
c it is within a‘reasonable time period (after the last year of the

¢ climatological data and beforz some future date).

IMPLICIT REAL (a—h,j-z)
IMPLICIT INTEGER (i)

CHARACTER®13 file_id

DIMENSION indim(12)

DATA indim/31,28,31,38,31,38,31,31,38,31,30,31/

CALL DateSequence(id, im, iy, idate)
IfF{idate .GE. ilast_date) GOTO 1@
PRINT 100@, file_id, iline
1800 FORMAT(Ix, ‘File ‘', a13, ' has a date that is not after the end’,
+ ' of the climatological data for line’, i6, '.")
ierr = iarr + 1
1@ indim(2) = 28
IF(iy .L.T. iyc .OR. iy .GT. 1989) GOTO 28
IFtim .LT. 1 .OR. im .GT. 12) GATO 20
IF(iy/4%4 _ER. iy) indim(2) = 29
IF(id .LT. 1 .0OR. id .GT. indim(im)) GOTO 20
CALL SequenceDate(ixd, ixm, ixy, idate)
IF(ixd .NE. id .OR. ixm .NE. im .0OR. ixy .NE. iy) GOTO 20
RETURN
20 PRINT 10081, file_id, iline
1881 FORMAT(1x, ‘File °, al3, ' has an invalid date for line number °,

+ ib6, .7}
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iers = derr
RETURN
ENI:

SUBRGUTINE US dats checki{tmar, tmin, precig, iline, file_id, ierr)
This routine checks that maximum and minimum air temperatures

and grecipitation are approximately reasonabie for 4.5, stations.

Temperatures ars assumed to be degrees Fahrenheit and precipitation

- is assumed to be hundredths of inchzs.

ToETLTLTT oA
EMPL LU IR v

INTEGER tmadx, tmic., co@tip
CHARACTER*13 file_id

IF (kmax .LT. -9@@) GOTO 1@
IF (tmax .LE. 118) G070 11
PRINT 1001, file_id, iline

ierr = ierr + 1

11 IF{tmax .BE. -—6@) GOTO 1@

PRINT 1082, file_id, iline

ierr = jerr + 1

1@ IF(tmin .LT. -900) B0T0O 20

IFttmin .LE. 118) 60TO 21
PRINT 1003, file_id, iline

ierr = jerr + 1

21 IF(tmin .BGE. -6@) GOTO 208

PRINT 1004, file_id, iline

ierr = ierr + 1

20 IF(tmax .LT. -9@8 .OR. tmin .LT. -90@) GOTO 3@

IF(tmin .LE. tmax) GOTO 38
PRINT 1085, +file_id, iline

ierr = ierr + |
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30 IF(precip .GE. 9) GOTO 3t
1IF(precip .L.T. -98@) RETURN
PRINT 1086, file_id, iiine
ierr = ierr + 1
RETURN
31 IFtprecip .LE. 1880 RETURN
PRINT 1087, file_id, iline
ierr = jerer + 1
RETURN
1081 FORMAT(Ix, ‘File ', ai3, * has maximum temperature > 110 F ',
+ * degrees for line number ', i&6, ‘.°)
1002 FORMAT(1x, ‘File ', ai13, ~ has maximum temperature < -48 F°,
+ ' degrees for line number ', 16, .7}
1003 FORMAT (ix, “File ‘y al3, ' has minimum temperature > 110 F°,
+ ' degrees for line number’', ib6, ".7)
1804 FORMAT(ix, 'File ‘', ai13, ° has minimum temperature < -68 F',
+ ' degrees for line number’ ', i&6, '.")
19085 FORMAT (Ix, ‘File °, a13, ° has minimum temperature exceed’,
+ ° maximum temperature for line number’ ', i6, °.7)
1006 FORMAT(1x, ‘File ', a13, ' has negative precipitation that is’,
+ ° not miwsing data for line number’, i&, .}
1997 FORMAT(1x, ‘File ', a13, ' has precipitation > 1@ inches for’,
+ * line number’, i6, '.°)
END

SUBROUTINE Can_data_check (tmax, tmin, precip, iline, file_id,ierr)

This routine checks that saximum and minimum air temperatures

and precipitation are approximately reasonable for Canadian
stations.  Temperatures are assumed to be tenths of degrees
Celcius and precipitation is assumed to be tenths of millimeters.
NOTE: This routine is also used for the Russian data set since that

data set uses the sase (metric) units. .

n A NN N N NN
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IMPLICIT REAL (a-h,i-z)
IMPLICIT INTEGER
INTEGER tmax, tmin,

CHARACTER*13 file_id

(1)

precip

IF(tmax .LT.
IF(tmax .LE.
PRINT 1001,

-90@) GOTO 18

500) 60TO 11
file_id, iline
ierr = ierr + 1
IF(tmax .GE. -53@) GOTD 10
PRINT 1002, file_id,
ierr = iarr + 1
IF(tmin .LT. ~-908)
IF(tmin .LE. 43@)
PRINT 1003, file_id,
ierr + 1
IF(tmin .GE. -53@) GaT0 28
PRINT 1004,

iline

GO0TO 28
GOTO 21
iline
ierr =
file_id, iline
ierr + 1 \
IF (tmax .LT7. —-92@ .0OR.
IF{tmin .LE. tmax) GOTO 3@
PRINT 1@@5, file_id,

ierr =

tmin

iline

ierr = ierr + 1

IF(precip .GE. a)
IF(precip .LT. -78@Q)
PRINT 10@6, file id,

= ierr + 1

6010 31
RETURN
iline

ierr =
RETURN
IF(precip .LE. 254@0)

PRINT 1007, file_id,

RETURN
iline

ierr
RETURN

FORMAT (1x,

ierr + 1

‘File *, al3,
degrees for line number ',

FORMAT (1x, 'File ', al3,

.LT. -908) GOTO 38

has maximum temperature >
ib, ".°)

a3 C-,

has maximum temperature < -S3 C°,
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+ ' degrees for line number , 146, '.’)
1883 FORMAT (1x, File ', al3, ~ has minimum temperature > 43 c’y
+ ' degrees for line number , i&, .7
10@4 FORMAT (1x, ‘File ', al3, ' has minimum temperature < -33 €C’,
+ ' degrees for line number’, i&6, '.7)
1005 FORMAT (1x, ‘File °, al13, ' has minimum temperature exceed’,
+ maximuﬁ temperature for line number’ ', i&, °“.°)
1086 FORMAT(1x, ‘File ', al3, ' bas negative precipitation that is’,
+ ' not missing data for line number ', ib6, ".’)
1087 FORMAT (ix, 'File ', al3, ' has precipitation > 25.4 centimeters’,
+ ' for line number " ib, '.'}
END

INTEGER FUNCTION istrlen(symbol)
IMPLICIT INTEGER (a - z)
CHARACTER* (%) symbol
i = LEN(symbol)

1 IF( JER. @ G60T0O 2
IF{symbol (1:1) .NE. ' ) GOTO 2
=1 -1
GOTO 1

Z 1strien = 1
RETURN
END

SUBROUT INE DateSequence(Day, Month, Year, SequenceNumber)

¢ This routine computes the number of the date, with days numbered
¢ sequentially fraom -32748, corresponding to 12 June 1898, through
¢ 32767, corresponding ta 15 November 2077. All variables, cons-—

c tants, and arithmetic are 146-bit integer anly.

IMPLICIT NONE
INTEGER%#2 Day, Month, Year, SequenceNumber
IF (Year .L¥. 19@8@ .OR. (Year .EQ. 1908 .AND. Month .LT. 3)) THEN
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CALL DS(Day, Month, Year, SequenceNumber, 1895)

SequenceNumber = SequenceNumber - B35
SequenceNumber = SequenceNumber — 32747
RETURN

ENDIF

IF (Year .LT. 1988 .0OR. (Year .EQ. 1988 .ANb. Honth .LT. 3)) THEN
CALL DS(Day, Month, Year, SeguenceNumber, 198@)

SequencENumbEr * SeqﬁenceNumber - 32142

RETURN

ENDIF

CALL DS(Day, Month, Year, SequenceNumber, 1988)

RETURN

END

SUBROUTINE DS(Day, Morth, Year, SequenceNumber ,BaseYear)

This routine computes the number of the date, with days numbered
sequentially from 1| (corresponding to the base date). The base
date must be 1 March 1988 or 1 March on any LEAP YEAR not

greater than 2018. Dates must be between the base date and the
base date plus 32766. (1. e., the logic is correct only for
dates post—-1980 and pre-2100 since 1900 and 2100 are not leap
years but 2000 is. Thus, tests for non—-leap years on century -
boundaries except those divisible by 408 which are leap years,
are avoided.] This routine is set up to use only 2-byte integer
variables and to avoid intermediate use of reals in the

evaluation of expressions. See Dr. Dobb’'s Journal 80:66-70.

IMPLICIT NONE

INTEGER#2 Day, Month, Year, SequenceNumber, BaseYear
SequenceNumber = Year - BaseYear — 1 + (Month + 9) /7 12
SequenceNumber = 365 * SequenceNumber + SequunceNunbe; /7 4
+ + (153 & MOD{(Month + 9, 12) + 2) / 5 + Day
RETURN .

END
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SUBROUTINE SequenceDate(Day, Month, Year., SequenceNumber)

This routine comput®=s the date of the number , witn days numbered

sequentially from -32768, corresponding to 12 Sune 1898, through

32767, corresponding to 15 November 2@77. Ali variabies, constants,

and arithmetic are t4-bit integer only.

IMPLICIT NONE
INTEGER#2 Day, Month, Year, SequenceNumber, Intermediate
TF (SequenceNumber .LT. ~32141) THEN
Intermediate = SequenceNumber + 32747
Intermediate = Intermed:ate - 835
CALL SD(Day, Month; Vear, intermediate, 1824}
RETURN
ENDIF
IF (SequenceNumber .LE. B) THEN
Intermediate = SequenceNumber + 37142
CALL SD(Day, Manth, Year, Intermediat=., 190@)
RETURN
ENDIF
CALL SD(Day, Month, Year, SequenceNumber , 1788)
RETURN
END
SUBROUTINE SD(Pay, Month. Year, Sequencebhiumber ,BaseYear)
The routine computes the date of the number, with days numbered
sequentially from 1 (corresponding to the base date). The base
date must be 1 March 19@8 or 1 March on any LEAP YEAR not
greater than 2818. ‘Dates must be between the base date

the base date plus 32766. [I. e., the logic is correct only for
leap

and

dates post—1988 and pre-210@ since 190@ and 2i8@ are not

years but 2088 is. Thus, tests for non—leap vyears on century

boundaries except those divisible by 400 which are leap years,
are avoided.l This routine is set up to use only 2-byte integer
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variabies and tc aveid intermediate use of reals in the evalua-

c tior of expressions. See Dr. Dobb’'s Journal B@:é&6-786.

o

(MPLICIT NONE
INTEGER#2 Day. Month, Year, SequenceNumber, BaseYear

Year = (SecuenceNumber -~ 1 - SequenceNumber / 1461 / 365
Dav = SequenceNumber — 3468 % Year — Ymar / 4

Montr: = MOD ((S + Day - 3) / 183 + 2; 12> +

Year = Year + BaseYear + ! - (Month + 9} / 12

Day = Day — (153 » MOD (Month + 9, 12y + 2} / §

RETURN )

END

SUBROUTINE fatlong crxliat,long.file_id,sta_id_no,ierr)

TR 320036 46 0 WS O I E 20 070 30 3 3 AR N M R W W 3 1 B3 S 263 30 M 3 3 I A TR
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0l

THTIE BUBROUTINMNE WLl OCHECK THE LATITUDE AND LONGITUDE OF A BTATION
WITH o MASTER LIGT. ¢ THE LOCATION OF THE STATIOM 15 DIFFERENT,
THER A& WARNING WIL . BE PRINTEL OUT AMD THE FILE WItL BE CORRECTED.

WRITVEN BY Clifford McCardell on November 14, 1988

for the forecast package and the evaporation forecast package

O30 23 233 2 T 3 3 2 33 N I I 30 30 I I 33T NS 436 30 46 30 3 6 36 3 2035 36 3046 0 0 36 3 2% 3k 3 N

IMPLICIT none

INTEGER MaxStations

PARAMETER (MaxStations = 258)

COMMON /biockname/nostations,stations,latlon

REAL. lat,long

REAL latlon(MaxStations,2)

INTEGER 1ierr,INDEX,nostations,oldindex ,temp, Flag, Maximum
CHARACTER*13 file id,line*8@,sta_id_no#*15

CHARACTER*7 stations (MaxStations)

ilat=3inint (lat#1000.0) !'make sure it returns
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ilong=jnint (long*1200.8) !'an integer*4 value

print*,ilat,ilong

do binary search of array for station number

index=nint (nostations/2.@)

INDEX = 1
oldindex=nostations
Flag = @

Maximum = LOG (NoStations # 1.) / LOG(2) + 2

CONTINUE

IF (stations(INDEX).eq.
Flag = Flag + 1

IF (Flag .GE. Maximum)

PRINT#, ‘Station '//sta_

ierr=ierr+l

RETURN

ENDIF

IF (stationa(INDEX).qgt.
temp=INDEX

sta_id_no(1:7)) GOTO 3@

VHEN

1d_noit:7)//" 1is not in MASTER LIST’

sta_id_no(1:7)) THEN

INDEX=INDEX-NINT(ABS(INDEX-oldindex)*i./2.8 + @.1)

oldindex=temp
ELSE
temp=INDEX

INDEX=INDEX+NINT (ABS ( INDEX-~oldindex)%1./2.8 + @.1)

oldindex=temp
ENDIF
IF (index.le.@) INDEX=1

IF (index.gt.nostations) INDEX=nostations

GOTD 1@
CONTINUE

IF ((latlon(INDEX,1).eq.lat).AND.

+ (latlon (INDEX,

2).eq.long)) RETURN 'FILE IS OK

FRINT%, 'File '//file_id//° has error in station location,

+ ' does not match the MASTER LIST. "

it

PRINT*, ###°'//file_id// has been changed to match the MASTER ',
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ERR=45)
4 read {2 v ere=a9)
WRITE (S, 1008 sta_id no,latlon{INDEX,1),1atlon(INDEX,2)

854 BEAT (2, 1801, END=513) 1ine

PR, 1BELY Tine
GOTH 2%
1690 FORMATLix,a7, 2718.3)
1991 FORMAT (aB@)
=9 CLOBE (2, BTATUS = "DELETE Y
CLOSE (D
CALL O RTrM L REMARE SSDUMMYE 47 Fala_ 1

FUS= " old’ ,CARRIABECONTROL="1iast ')

OPFEMIUNTT=2 T =3 Lo

READ 2, @2
RETURN
49 PRINT2, "error in recrazating file '/7/File_id
‘ PRINT®, "#e3nn file creatadess’
iprr=ierr+l
CLOSE (3, 8TATUS= "del ate ' ,ERR=99)
ko RETURN
END

SUBROUT INE BORT

‘c This routine reads in stations from a file, stores them in an
array, and then sorts the array.
The 2-D array stores Stfname, Latiude, and Longitude

Written by Rick Markham, 14 November 1988

CHARACTER#*3 Bri$

" INTEGER MaxStations

PARAMETER® (MaxStations = 25@)
COMMON/Bl1 ackname/Count ,ArrayArray2
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COMMON / LakNam /
INTEBER J,1,L,JJ,NN,Count

CHARACTER Stfname»/

CHORALTER#®7 Array (MaxStationai . Voost

Count=0

Open file that contains the list of =stetions Lo be surted

-2

8n%

REM. Lat,Long,Array?/MaxStationa. 2! Topiat,impiong

OPEN (UNLT=§ FILE= SiNLI8T. /bns STATUS= "nid’

READ (1, =0@)

READ (1,508 ,END=299) Htépame,tat,l.ong

Count = Count
Areay (Count)
-ray2(Caunt

L]

= Stfname

iy =

Array2(Count (2} =

GOTO 10
CONTINUE
CLOSE ¢1)

Sort the arra
Selection Sor

NN = Count -
DO 180 J=1 ,NN

y by
t

i

Find the location

L=J .
I =J + 1

tat

tL.ong

station number

of the smallest

DO 288 I = JJ,Count .

IF (Array(L)
L=1
CONT INUE

LT,

Array(l)) GOTO 209
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Interchange Array(l) with A

Topst=array (L)

faplat= ArrayZd!
impiong= Arrc
Qreay ) o feray LD
Arraydll, 1) = freay2d, 0
Array1l,2) = S ayR A0, 2D
Array(d: = Tapsi
Array2id 1) Toaplat
Neray@ 63,2 = Taplong

COMTINUE

Format stataments

FORMAT LAY, 119.9,F12.8)
EMD
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This rouvtine to the intarface belwesn the vcer and the system for
entering new pravisional seteorolacicosl dete iote the linked-l:st
filas PROVENAL.xxx. xxx ie vr@ad from filer OENNS. and ie defined

as follawss

xxx = G (Lake Buperior Basin)
MIC (Lake Michigan Basin)
HUR (Lake Huron Basin)
8TC (Lake St. Clair Basin)
ERI (Lake Erie Basin)
ONT (Lake Ontario Basin)
CHA <(Lake Champlain Basin)
URA (Ural River Basin in USSR)
EMB (Embe River Basin in USSR).

This program is to be used in a “"batch” mode; that is, the user
mustprepare input files for station information to be added and

then execute this program.

NOTE: THE DATA BASE (PROVSNAL.xxx) SHOULD BE CREATED, MODIFIED,

‘The input file: PROVENAL.LIS must have esach record containing

the name of a file to be incorporated into PROVSNAL.xxx. Each

file named must follow the following name conventions:
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Farh muontd

comRagiclyt:

JmaEvarrhaeactee gstation identification string

which musl agess with {he spven characters of the

mowremponding atation identification string

CFTATION 1D 4y Lho first rocord of the file,

ar i be must have the foliowing structure (Fol lowed

Thrat ravmwds

i Deewriamt oy Sx, al, 2810.3)

wieiinde 10 decimal degrees

: i vk tedn 2o decimal degrees

Y o mtation identificetion string with
latfi-most character zero for U. S.
siations and non--zero for Canadian
stations ‘

Remaining records:

mm yyyy Tmax Tmin Precip {format: 2i3, I5, 3i4)

HERE i1 t ! H H -
to it ! I i1____1__depth of daily precipitation,
[ L] [ } in inch/ie@ for U. 5.,
I T T T S T SR | in mm/18 for Canadian.
IR N S [ H _minimum daily air temperature,

H [ H in degrees F for U. 8.,

te o i i in degrees C/18 for Canadian.
3 T T T SN DO maximom daily air temperature,
I i in degrees F for U. S.,

LRI T | in degrees C/18 for Canadian.
Hi l_._l___; _________ four-digit year of data’s date
[ two-digit month of data’s date

two—digit day of data’s date
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This program creates or updates the file: PROVSNAL.xxx which is
composed of “"blocks", one for each day of record, arranged in a
linked sequential order with every day represented by cne block.
The file is a direct access file with a fixed record length of
14 bytesy therefore, it must not be editec normally since an
editor will create sequential access files which are unusuable
in DISAVMET. All records are unformatted. Hach biock has the

following structure:

First block recoro:

date blink % link (unformattec: 2, &, 2, 4

)
B

s [ [ !

H ] o {__pointer to next leogicai recordg

. used oniy in first physical record

t [ H as pointer to last physical record: 14 negative,
! LI H indicates block has been processed by DISAVGMET

H [ H ("oid"); if positive, indicates block must yet be
H L] ! processed by DISAVMET ('new")

H LI H pointer to first record of next logical data block

Other block records:

#% #8 Tmin Tmax Precip link (unformatted: 2, 2, 2, 2, 2, %)

oy vyt LI I
LI A | Vol v Vot !__pointer to next logical record

depth of daily precipitation in

L I I} [ ! hundredths of millimeters

1ttty i1 H : maximum daily air temperature in

1 s 1 H hundredths of degrees Centigrade

1ty oy H minimum daily air temperature in

IR hundredths of degrees Centigrade

longi tude in hundredths of decimal degrees

1N latitude in bundredths of decimal degrees
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THIS PROGRAM MUST BE COMPILED TO DEFAULT TO 2-BYTE INTEGERS AMD-
INTEGER CONSTANTS'! SELECT THE "/T7" SWITCH ON THE LAHEY FORTRAN
COMPILER!

IMPLICIT NONE

INTEGER%*2 Max_No_Days

Can handle up to 30 years = 18958 days.

PARAMETER (Max _MNo_Days = 14258)

INTEGER#2 Nb, Base Day, Base_Month, Base_Year, Base, Lat, Long,

& Btari, INDEX, Dats, Last, Latitude, Lengitude, Day, Month, Year,
% Tmax, Tmin, Pracip, Nusber, Misn?, Max7, Prec, Kk, Mis, M2s, M3s,
& M4s, MS5s, iStrlen, Mumber _U+_Stations

INTEGER+4 Rno, Rpo, Rec_No_0f_Date(Max_No_Days), blLink, Rc, Link,
& nblink, Rn, Zrod4, z0On4, Dumli, M, N, I, K

REAL #4 glatitude, qlongitude

LDGICAL#t Crash

CHARACTER*1@ Name, Name$x88, Station_1D»*8, Bn$x3

CHARACTER#*#4 Over_The_l ake, St_Id, Station, CrLf*2

COMMON L at, Long

Crif = CHAR(13) // CHAR(1@)
Four—-byte integer constants.

Iiro4
zOn4

#
]

]

WARNING! The following date is the BASE DATE and corresponds to
the first day of the provisional data which MUST BE the day
after the last day of the climatologic data records available
for the application. The user will not be allowed by this
program to add or change any provisional data prior to this base

date nor is it assumed that he/she will have any reason to do
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so. DO NOT CHANGE THIS BASE DATE as it is used in companion
programs and must agree. When changed, the previous version of
file: PROVSNAL.xxx must be amended to correspond to the new bDase
date by deleting all earlier data and repacking the fila. fhe
user should only perform this operation with grogram: REPACK by
changing the base date and running that program; once dane,
earlier provisional data is {ost and unrecoverable. This
operation need only he performed infrequently as climatologic
data becomes available and the forecast data bases are rebuilt
by BLERL (say, once every two years or so) or when the file:
PROVENAL . xxx becomes ton large to wmanage efficiently as a
linked list.

Open BSNNM. and get basin name and hase date.

OPEN(UNIT = 4, FILE = 'BSNNM. ', STATUS = "‘OLD",
& ACCESS = ‘DIRECT ', RECL = 13, FORM = "FORMATTED ")
READ(A, FMT = 1108, REC = i) Nawme
1108 FORMAT (A1D, 1X)
READ(4, FMT = 11@1, REC = 2) Nb, I, Over_The_lake
1101 FORMAT (213, A4, 1X)
READ(4, FMT = 1182, REC = 3) Base_Day, Base_Month, Base_Year
1182 FORMAT (213, 15
IF (1 .NE. 1) THEN
WRITE (&, 10@9)
1009  FORMAT(1X, °‘Invalid sequencing of forecast programs. ,
& /, 1X, 'PROVSNAL may only be run after ERRCHECK. )

CLOSE (4)
CALL EXIT(1)
ENDIF

caLL DateBequencn(B;se_Day, Base_Month, Base_Year, Base)
Bn$ = Name(1:3)

Open data base.




IR e g 74 Eng, BTATUS = "OLD-,

= G83, FORM = UNFORMATTED )

AT BRI Y

TPROVEMAL., © // 3n%, STATUS = 'NEW’,
RIULL = 4, FURM = “UNFORMATTED")
Base, frnf, zUnd, Irod

REED LN G WD e 2T, BRR - 909 Blart, biink, Re, Link

e TARY (P

I (Blarh ME. Dasad [HEN
WRITE ih, 1§84 G

1284 FORMAT LY, PROVSNAL ., A%, han buen altered by a“
0 7 aromeam oibioe = WAL, Ay
L8 T RERAT ], bueos el e DROVENAL must
2 S i fiy i

& id, 7 mob, thee go to iest backups eand begin’
B again, 7))
CLOBE 14)
CAlL EXIT(L)
EMDIF

Starting logical record is always first physical one.
blink = z0n4
Start should always equal Base.
INDEX = Start - Base
Note position of block starts.
WRITE(H, 3@)
3B FORMAT(1H+, ‘Reading daily data blocks links... )
_‘DoWhile’ Construct... '

2 IF (bLink YNE. Zrop4) THEN .
READ(1, REC = bLink, ERR = 999) Date, nbLink, Dumi, Link
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INDEX = INDEX + 1§
IF (INDEX .GT. Max_No_Days) THEN
‘WRITE(6, 1087) Bn$ .
1087 FORMAT (1X, ‘Insufficient number of days alliowed. ', /,
& 1X, ‘Updating of PROVEBNAL. ', A3, ' aborted.’)

CLOSE (&)
CALL EXIT(1)
ENDIF

Rec_No_0¢_Date (INDEX) = bLink
bLink = nbLink '

eoTo 2

ENDIF
fLast = INDEX + Base - |

Crash = _FALSE.

Input list of filenames for user-supplied input tfiles.

OPEN(UNIT = 2, FILE = 'PROVSNAL.LIS’, STATUS = 'OLD’, ERR = 5)
Number Of_Stations = @

87 CLOSE (3)

75 READ(2, 100@, END = 5) Names$

1008 FORMAT (ABS)
IF (iStrLen(Names$) .EQ. © .OR. Names$(i:1) .E@. ' ') GOTO 75

Name$ = Name$(1:18) // ‘.  // Name$(1@:12)
OPEN(UNIT = 3, FILE = Name$, STATUS = 'OLD"!
READ(3, 1802, END = 87) Staticm__ID', gqLatitude, qgl.ongitude
. 1882 FORMAT (AB, 2F10.0)

Number _Of_Stations = Number 0Of Stations + 1

WRITE(6, 31) Number_ 0Of_Stations, Station_ID(2:8)
31 FORMAT(1H+, ‘Prdceasing station’, 14, ° (', A7,

k) ... )

Latitude = INT(ANINT (qLatitude * 108.))

Longitude = INT(ANINT (qLongitude * 120.))

Lat = Latitude

Long = Longitude



n 1" NN

CAaLL ID_String(Station)

Main loop for interaction with user.
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BGaet block date from user input.

i

1P@ READ(3, 1042, END = 87) Day, Month, Year, Teax, Tein, Precip
1862 FORMAT (213, 1S5, 314)

Convert to units used by r.maindfr of forecast package.

I¥ (Btation_ID(2:2) .NE.
IF (Tmax .LT.
Tmax = —-92999

ELSE

Tmax = Tmax * 19

ENDIF

IF (Tmin .LT.
Tmin = -9999

ELSE

Tmin = Tmin #* 10

ENDIF

~90@) THEN

—-908) THEN

IF (Precip .1LT. @) THEN
Precip = ~9999

ELSE

Precip = Precip # 1@

ENDIF
ELSE

IF (Tmax .LT.

Tmax
ELSE

= -9999

-92@) THEN

‘@) THEN

)

Tmax = INT(ANINT(((Tmax—32.)%5./9.)%100.))

ENDIF

IF (Tmin .LT. -9@0) THEN

Tmin

= —9999

Miswing data.

Degrees C x 104,

Missing data.

Degrees C x 104.
Missing data.
Millimeters % 100.
! Missing data.

! Dagrees Cx109.

Missing data.
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ELSE
Toin=INT(ANINT { ((Tmin~-32.}#5,. /9. #10@. i} ' Vegrees Cx1848.
ENDIF
IF (Precip .L7. @) VHEN
Precip = —9999 [ SISO TE R L PR
ELSE
Precip=INT (ANINT ((Precip/isa. - CkE b P bl hmeter s b,
ENDIF
ENDIF
[
Find corresponding block ia Frie.
3

CALL DateSequence (Day, Mwnih, Year, Nomber)
IF (Number .LT. Basel! THERM
Crash = .TRUE.
WRITE(&, 1@&3) Bn$
18063 FORMAT(1X, 'Attempt to add data previous to base year. , /,
& 11X, ‘Updating of PROVSNAL.' ', A3, ' tercinated. '}
6070 S
ENDIF
IF (Number .GE. Gtart .AND. Number .LE. Last) GOTO &
[~
c Fill in file with missing data (blocks with no data records) tfor
c all intervening dates up to and including the date given by user.
(=
IF (Number - Base + 1 .GT. Max_No_Days) THEN
Crash = _TRUE.
WRITE(6, 1828) Bn$
19088 FORMAT(1X, 'Insufficient number of days allowed. ', /,
& 11X, ‘Updating of PROVSNAL.' ', A3, ' terminated.’)

GOTO S5
ENDIF
c .
c Change last blnqk header pointers.
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55 WRITE{(1, REC = Rno) Lat, Long, MinT, MaxT, Prec, Rc + 20n4
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Rno = Rec No_0f Date{lLast — Base + 1)

READ(1, REC = Rno, ERR = 999) Date, blLink, Dumi, Rpo

Header points to addition.

IF (Rpo .EfQ. Zro4); THEN

No data, skip search of records.

WRITE(1, REC = Rno!} Date, Rc + zOn4, Duml, Rc + 20n4

ELSE

Date etistes, nrmmorws poi i,

WH1n4l, RED = #no) Date, Ro & z20nd,

Sangd 2ad ar dabs bilook,

fino = Rpo

READ{1,REC=Rno,ERR= 999) Lat, Long, MinT, MaxT, Prec, Rpo

I¥ (Rno .EQ. Zro4) BOYTO 55
R = Rpo
SOTD 56

lLast record points to additien

ENDIF
Not executed if number = last + 1.

DO 8 Kk = Last + 1, Number -~ 1

Rc = Rc + 20n4
»

Add bluck header records qnly.

Dumi,

Rpo
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[
WRITE(1, REC = Rc) Kk, Rc + zOn4, z0On4, Rc + zOpa
Rec_No_0OFf_Date(Kk - Baze + 1) = Rc

B CONTINUE
Re = Rc + 20n4
Pointers to end of file.
c
WRITE(1, REC = Rc) Number, Zro4, zOn4, Iro4
Last = Number
Rec_No_0f_Date(Last - Base + 1) = Rc

S

c Have now to add new data record to block.

c

c. First, search block.

c

6 Rn = Rec_No_0f_Date(Number - Base + i}
c
K => to old first data record.
READ(1, REC = Rn, ERR = 999) Date, bLink, Dumi, K
Strip "old" flag.
c e
Dumi = IABS(Dumi)
M=K
N = Rn
16 1 = M
c I at end of bluci, must add record; otherwise replace old with

C new,

- IF (1 .EQ. bLink) 6OTO 10
READ(1, REC = 1, ERR = 999) Lat, Long, MinT, MaxT, Prec, M
CALl. ID_String(St_ID)
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1+ egual, must repiace 0id wilh news.

IF (6t ID .EQ. Statiorm) BOTO 1

1+ greater than, must add new 1n alphanumeric sequence.

IF (8t _ID .G7. Statiom’ BOTD 13

™Mos £

GNTO 16

Add to existing data.

Don 't add data if 11 miwsing.
18 IF Tmax JLi. —9068
2 .AND. Tmin .UT. -9008

& .AND. Precip .1L.7. —-9@03) GOTO 1906
Rec = Rc + z2n4d

Flag block as new.

WRITE(1, REC = Rn) Date, blink, Dumi, K

Throw away pointer to this record.

READ(1, REC = N, ERR = 999) Mis, M2s, M3s, MAs, MSs
Replace to point to addition.

WRITE(1, REC = N) Mils, M2s, M3s, M4m, M5s, Rc

New record points to old next one.

WRITE(1, REC = Rc) Latitude, Longitude, Tmin, Tmax, Precip,
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6OTO 100

Change existing data.
11 IF « Tmax .LT. -9008

& .AND. Tain .L7T. —-9080@
&% .AND. Precip -LT. —900@) THEN

[
.o Flag block as new.
c
WRITE(1, REC = Rn) Date, bLink, Dumi, K
[ Throw away pointer to this record.
o
READ(1, REC = N, ERR = 999) Mls, M2s, M3s, Mds, MS5s
Replac - to point around this one.
. .
WRITE(1, REC = N) Mis, M2s, M3s, M4s, MSs, M
ELSE
[
[~ Flag block as "new”.
WRITE(1, REC = Rn) Date, bLink, Dumi, K
c Replace with new record.
WRITE(1, REC = 1) Latitude, Longitude, Tmin, Tmax, Precip, M
ENDIF
6070 108 .
c ,
[ Read error in PROVENAL . xxx.

999 WRITE(6, 20@5) Bn$
2885 FORMAT(1X, '‘Problem with "PROVENAL.  ,A3, "“jupdating aborted. ")
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Invalidate any program use.

WRITE(4, FMT = 11@3, REC = 2} Nb, -1, Over The_Lake, Crif

FORMAT (213, A4, 1X, A2)
CLOSE (4)
CALL EXIT(1)

End of update session.

WRITE(&,; 32)

FORMAT (1H+,
READ(1, REC = 20n4, ZRR = 999} Date, blink, Dumi,
IF (Dumi .iT7. Zro4) Rc = -Rc

WRITE(1L, REC = zOn4) Date, blink, Ro, iink

I = Irod

M= Zro4

Kk = Zro4

IF iLink .NE. Zro4 .AND. Link .NE. bLink) THEN
Buml = Link

‘Closing and checking provisional data base... )

Link

READ(1, REC = Dumi, ERR = 999)Latitude,lLongitude,Tmin,Tmax,

Precip, Duml
IF (Tmin .67. -9008) I =1 + z0On4
IF (Tmax .GT. -700@0) M = M + z0n4
IF (Precip .G7. -2008) Kk = Kk + z0On4§
IfF (1 .GT. Zrec4 .AND. M .GT. Zro4 .AND. Kk .G6T.
IF (Dumi .NE. bLink) 60TO 23
ENDIF
CLOSE (1)
CLOSE (3
CLOSE (2)

Date = base actually already checked.

IF (Date .NE. Base .OR. Link .EQ. bLink) THEN

Irod4) 8070 22
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WRITE (&6, 1208) Bn$
1200 FORMAT(1X, 'PROVSNAL. ', A3, ' does not have valid data’
& ° on base date.’)
ELGE
IF (1 .EQ. Zro4 .OR. M .EQ. Zro4 .0OR. Kk .EU. ZIru4)
& WRITE(4, 1200) Bn3
ENDIF
IF (Crash) THENM
CLOSE ()
CAalLL EXIT(1)
ENDIF

2 = this program’s designator.

WRITE(4, FMT = 1183, REC = 2) Nb, 2, Over_Tha_lLake, Cri+
CLOSE (4)

Successful data base building; repack data base.

WRITE (6, 33)

33 FORMAT (1H+, ° "y
& 7, LH®)
END

SUBROUTINE 1D Btring(6t_ID)

This routine returns. the concatenated binary image of the two
2-byte integers, contained in the unlabeled common block, as a
4-byte string. An effort is made to enable subsequent ordering
by latitude first and then longitude. Two-byte integers ara
stored with least significant byte firsty these are then

switched in order here for the i. d. string.

IMPLICIT NONE
CHARACTER#4 St_1ID, StaiDd
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COMMON StalD
St_ID = StalD(2:2) // StalD(1:1) // StalD(4:3) // StalD{(313)
RETURN
END

INTEGER#2 FUNCTION iStrien(Symbol)
IMPLICIT NONE
INTEGER#*2 I
CHARACTER#* (#) Symbol
I = LEN(Symbol)
‘DoWhile’” Construct...
I IF (I .NE. @ .AND. Symbol (J:I) .ER. ~ ) THEN
I=1-~-1
6070 1
ENDIF
iStrien = I
RETURN
END

SUBROUTINE DateSequence (Day, Month, Year, SequenceNumber)

This routine computes the number of the date, with days numbered
sequentially from -32768, corresponding to 12 June 1898, through-
32767, corresponding to 15 November 2@77. All variables,

constants, and arithmetic are 16-bit integer only.

IMPLICIT NONE

INTEGER*2 Day, Month, Year, SequenceNumber

IF (Year.LT.1990.0R. (Year .EQ. 1908 .AND. Month .LT. 3)) THEN
CALL DS(Day, Month, Year, SequenceNumber, 1896)
SequenceNumber = SequenceNumber - 835
SequenceNumber = SequenceNumber — 32767
RETURN ’

ENDIF . . )
IF (Year.LT.1988.0R. (Year .EQ. 1988 .AND. Month .LT. 3)) THEN
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CALL DS8{Day, Month, Year, SequenceNumber, 1908)
SequenceNumber = SequenceNumber - 32142
RETURN
ENDIF
CALL DS(Day, Month, Year, SequenceNumber, 1988;
RETURN
_END

BUBROUTINE DS(Day, Month, Year, SequenceNumber ,BaseYear

This routine computes the number of the date, with days numbered
sequentially from 1 (corresponding to the base date). The base
date must bae 1 March 19€8 or 1 March on  any LEAP VYEAR nnt
greater than 2018. Datws musht b2 belawsn The Dase date aod tha
base dat® plus 32745, L. e,y The logde is  woerai only  For
dates posl--1900 and pre-2idd since 17499 aod 2008 are st loap
years but 2000 is. Thus, te=sis For non lesn years on century
boundaries axcept those divisiblse Ly 720 which are leap yeoars,
are avoided.] Thia routine 13 set up to use only 2-byte integer
variables and to avuld interpediate vee of resis in  the

.valnatién of expressions. Bze Dr. Dobb’'s Journal B@:66-70.

IMPLICIT NONE

INTEBER#2 Day, Month, Year, SeqﬁenmaNumhér, BaseYmar
SequenceNumbar = Year -~ BaseYear - 1 + {(Month + §) / 12
SequenceNumber = 34% #* SequenceNumbzr + BequenceiNumber / 4
& + (153 * MOD{Month + %, 12) + 2) / S + Day
RETURN

END
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Zero = @
zlne = |
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fFour-byte integer values

c. BGet basin name and base date.

OPEN(UNIT = 1, FILE = "BSNNM. ', STATUS = ‘OLD’,
& ACCESS = 'DIRECT', RECL = 13, FORM = ‘FORMATTED')
READ(1, FMT = 1821, REC = 1) Bn#$

1281 FORMAT(A3)

READ(L, FMT = 1082, REC = 3) Day, Month, Year

1882 FORMAT (213, 15)
CLOSE (1)

CALL DateSequence{Day, Month, Year, Base)

c

c Open PROVEBNAL..xxx to be repacked and the PROVSNAL.xxx to

c receive the repacked

[ =4

copy.

CALL SYSTEM( RENAME PROVENAL. ' //
OPEN(UNIT = 1, FILE = ‘PRVSNLOL.*
% ACCESS = "DIRECT’, RECL = 14, FORM = ‘UNFORMATTED®)
OPENCUNIT = 2, FILE = 'PROVENAL.‘ // Bn$, STATUS = 'NEW',
& ACCESS = 'DIRECT', RECL = 14, FORM = ‘UNFORMATTED")

bLink = z0ne

Rn = z0One
Max _No = Zern

K = Zero

1)

Gtart with 1st

physical rec.).

Bn$ // ‘ PRVSNLOL.*')
// Bn$, STATUS = "OLD",

logical rec. (also ist

Gtart write with first physical record.

Initialize maximum record count.

Initialize record count

READ(1, REC = zOne) Date, obLink, NoDfRec, Link
NoOfRec = IABS(NoDfRec) + zOna !

2 oblLink = blLink

.

s0 “1@04L" is never printed.

READ(1, REC = bLink) Date, bLink, M2, Link

K = K + z0ne

IF (K / 188 * 18@ .EQ@. K) WRITE(&, 1) K # 182 / NaDfRec
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1 FORMAT (1H+, ‘Repacking’, I3, "%°)

IF (Date .LT. Base) GOTO 2 ! 8kip data prior to Base.
bLink = obLink

K = K - z0ne

READ(1, REC = bLink) Date, bLink, M2, Link ! Read data block
K= K + zOne : R

IF (K 7/ 180 = 198 .EQ. K} WRITE(6, 1) K # 108 / NoUfRec

I = Zero

IF (bLirk .NE. Link) THEN

I =14+ zOne

IF &1 .BT7. MaxAllowable) THEN

CLOSE (1}

CLOSE (2)

CHL SYSTEM( F cXIST PROVENAL. "//Bn$//  DEL PRIOVENAL.. //Bn$)
CALL SYSTEM( RENAME PRVSNEOL.  // Bn% // °~ PROVSNAL.®')
WRITE(L, 34)

_ FORMAT (' +Number of stations exceeds dimensions in REPACK. "y
CALL. EXIT(L)

ENDIF

READ (1 ,REC=Link)M=(1,1) Ms(2,1) ,Ms(3,1),Ms(4,1) ,Ms(5,1),Link
K = K + zOne .

IF (K /7 1200 = 1088 .EQ. K) WRITE(6, 1) K % 180 / NoOfRec

GOTO 3

ENDIF

Write the data block as a linked list but arranged sequentially.

IF (Max_No .LT. I) Max_No = I
WRITE(2, REC = Rn) Date, Rn + I + zOne, M2, Rn + zOne

This‘lunp is skipped if 1 = @.

PO 6 J = z0ne, I .

Rn = Rn + zOne . .
WRITE(2, REC = Rn) Ms(1,J), Ms(2,1), Ms(3,J), Mu(4,J), M=(5,T),



% Rn * 200z
& CONTINUE
Rn'= Rn + zDne
IF (Link .GT. Zwero) GOTO 4

[
€. Rewrite last data bilock hzader {and last cooord L8 thers is sy
c 80 pointers are set tu FOF.
c
c Numbar of last record writlen,
: ;
Rn = Rn - z0ne
IF (1 .EQ. Iern) THEHN
WRITE(2, REC = Rn} Datwe, Tworo, M2, Iaro
ELSE
WRITE{(2, REC = Rn ~ 1) Date, lero, M2, Fn - I + z20ne
WRITE(2, REC = Rn) Meti, T, Msi2,1), Ms{3, 1), Msta, 1), Mai5,1),
& Zero
ENDIF
<

c Raewrite first physical record to update the last {(physical)

c record number.

[
READ(2, REC = zOne) Date, blLink, M2, Link
IF (M2 .L7. Zero) Rn = -Rn
WRITE(2, REC = rOn#) Date, bLink, Rn, Link
. \

c Put maximum number of stations beyond linked list, in last
¢ record plus 1. ' '
MRITE(2, REC = IABS(Rn) + zOne) Max_No
CLOSE (1) .
CLOSE (2)
WRITE (6, 33)
33 FORMAT(1H+, °
CALL SYSTEM( 'DEL PRVENLOL.  // Bn$)
" END
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SUBROUTINE DateSequence{Day, Month, Year, SequenceNumber)

This routine computes the number of the date, with days numbered
sequentially from -32768, corresponding to 12 June 1898, through
32767, corresponding to 15 November 2877. All variables, constants,

and arithmetic are 14-bit integer only. ’

IMPLICIT NONE

INTEGER*2 Day, Month, Year, SeguenceNumber

IF (Year.l.T.190@.0K. (Year .EQ. 190@ .AND. Month .LT. 3)) THEN
Cati DS(Pay, Month, Year, Sequencehumber, 1896)

SequenceiNumber * SequenceNumber - 835
SequenceNumber = SeguenceNumber - 32747
RETURN

ENDIF

IF (Year.L71.,1988 .DR. (Year .EQ. 1988 .AND. Month .LT. 3)) THEN
Calt DS{Day, Month, Year, Sequencehumber, i70@)

SequenceNumber = SequenceNumber — 32142

RETURN

ENDIF

CaLL DS(Day, Month, Year, SequenceNumber, 1988)

RETURN

END

SUBRDUTINE DS(Day, Month, Year, SequenceNumber ,BaseYear)

This routine computes the number of the date, with days numbered
sequentially from 1 (corresponding to the base date). The base
date must be 1 March 198@ or 1 March on any LEAP YEAR not
greater than 281@. Dates must be between the base date and the
base date plus 327&66. [I. e., the logic is correct only for
dates post-190@ and pre-2100 since 1900 and 2108 are not leap
years but 2080 is. Thus, tests for non-leap years on century
boundaries except those divisible by 408@ which are leap years,

are avoided.] This routine is set up to use only 2-byte integer
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¢ variables and to avoid intermediate use of reals in the
¢ evaluation of expressions. See Dr. Dobb’'s Journal B88:66-78.
C
IMPLICIT NONE
INTEGER%*2 Day, Month, Year, SequenceNumber, BaseYear

SequenceNumber = Year - BaseYear - 1 + (Month + @) /7 12
SequenceNumber = 365 # SequenceNumber + SequenceNumber / 4

& + (153 # MOD(Month + 9, 12) + 2) / 5 + Day
RE TURN

END
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PROGRAM DIStributedAVerageMETeorology
ipdated by TEC 11 28sepB8, 260ctBB (for PL), 17jan9® (for variable
length), 28feb98, Zmar9®, 21 iun98, @%augJ6.

Updated by TSH 08 ijun9@.

Haemttang ot f-station networks modivied by TEC on 173an9@ as ner

chusnger wade By TEM on $4:0689 o ERGSAVME T, SRCO.
Irefur matfonal meesant, o0 rorsedats on of Thiessen weights, added
$or use of same weichis as Jast time by TEC 11 28feb90.

Handling of Russiarn rivers (Ural and Emba) added by TSH on 88jun%0.
Corrected for non-unity cell size by TELC 11 23 jun%@.

Corrected for nc lake {subbasin #) present in map by 1eC 1!

21 jun?a. Intormational message, on computation of Thiessen
weights, corrected % tistory log of Thiessen weights computation

added by TEC 11 89augi@.

This routine updates the provisional subbasin data files from the
provisional data file: PROVSNAL.xxx. It computes Thiessen-weighted
areal averages for minimum and maximum air temperatures and
precipitation if they are flagged as new data in the provisional
data file and removes the flags. Otherwise o©old data wvalues,
computed previously, are left unchanged in the provisional

subbasin data files, named as follows:

uxxA%.PRV

[ R two-digit subbasin number

! i|______three-character Great |Lakes Basin identifier:
SUF (Superior)
MIC (Michigan)
HUR  (Huron)

STC (St. Clair)



BPAT

oMT {0 ar i)
CHA  (hamplaind
URA (Urad Riwar

EMB {(Fabve Biver)

Each of the oprovisional subbasin files  ds  an onioro@d o .
direct-access file with a veoocd length of & byios. e i gt
record contains th2 basin/subbasia numsrical identiddey e, .
119 corresponds tn basin i, Buperior, subbasin 1%), the  sumbee
of days in the file, and the stariling dats seguence  number,  in
that order as three Z-byte integers. ALl obher  records  conbain

Tmin,  Tmax, and Precip in thal ordesr az thrze Z-byle inteogsr

numbers; each record corrasponds Lo a day s data  and iy
present in chronological order.

The provisional data fila, PROVEMNAL.xzx, iz a direct-access

linked iist that must have blocks of data., one for sBach day, in

chronalogical {logical} order. Every day bebwesan the beginning

and end dates must be represented even if there are no data Jor

that day. Each block must have individual station data arranged

in an order that is unique for that group of stationsg i, @y

every time the same set of stations reocccurs, they must be

listed in exactly the same order. This iz taken care of by

PROVSNALL. The first record in a block contains the following

information: Date, blLink, Rc, and Link (respectively: 2, 4, A&,

and 4 bytes, unformatt=d). Date = seguence number of the date for

this block, bLink = record number of header for next day’'s data,

‘Rc = number of the last physical record, appgarin in the first

ph_ylical' record only, otherwise a non-zero number (if negative,
indicates "old"” data previpusly acted upon by this program and
therefore already pfesent in the provisional subbasin data
filesy if positive, indicates "new" additional ‘or changed data
to be acted upon now in the update process),and Link = record
number of first station’'s data for this block. The +Following
recobds (one for each station) in the block contain the latitude
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(2 bytes), leagitude (2 bytes), daily minimum and maximum air’

: temperatures (2 bytes apiece’, deily precipitetion (2 bytes),

;oend ¢ A-byte pointer to the next logicel recoard, for a taotal of

{4 bytes in en unformatted record. Unite are, respectivealy:
decine) degrees times 136G north of eguator, decimal degrees
> Cimes L@@ east of prime aeridian (negetive i+ u&ﬁé)' degrees

Celsius {imes (86, Jegress Celsius times 186G, and millimeters

times 106 (depth)., MNissing dats in any of the laszst I data

> fieldes muet be denoled by a value of -~2999 for each of the

> missing values respectively. I+ all, dete ie wmissing for a

stetion; then no records need be present in the date blaock.

This program alse notes the earliest “"new" provisional data
processed and appends the corresponding date to file: BSNNM.

for use insubsequent pracessing by other programs.

This preogram is prepared for compilation by program PRDSAVMT.NI4

and must be compiled hefore use each time.

THIS PROGRAM MUST BE COMPILED 7O DEFAULT TO 2-BYTE INTEGERS AND
INTEGER CONSTANTS! SELECT THE */T" SWITCH ON THE LAHEY FORTRAN
COMPILER!
IMPLICIT NONE
INTEGER#2 Map_Width, Map_Height, Max_No_Sta, No_Subbasins,
& Max_No_Networks, Hash_Size, Buffer Length, Record_Length, NwStig,
& CellSize
CHARACTER#3 Basin_Name

‘Map _Width® is the number of the right column of the map (@ is the
number of the left column of the map). ‘Map_Height* is the number
ofthe top row of the map (@ is the number of the bottom row of the
map) .

PARAMETER (Map_Width = s#xxsssssxssss® filled in by PRDSAVMY sexss
PARAMETER (Map_Height = sessxsssxsxseus filled in by PRDSAVMT sass
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PARAMETER (Max_No_Sta = ssiksexxresxssxi filled in by PRDSAVMT o
PARAMETER (No _Subbasing = s»sxxxsrrsxsxsesx filled ip by PRDSAVHT o
PARAMETER (Basin_Name = sasssxssxxsssdss filled in by PRDEAVMT
PARAMETER (Buffer_Length = s#ssssesansin filled in oy PROBRYV.D)
PARAMETER (CelliSiza = #Ssrszxisstadssdtss filimd in by PRDHBG!

PARAMETER (Max_No_Networks = 1989)
PARAMETER (Hash_Size - 1589)
PARAMETER (Record_Lennth = Hap Widih + 1)
PARAMETER (NwStlg = Max Mo _Stasd)

INTEGER#2 @, Qast{liMax Mo _Sta), gmet{isdan_MNa_Sta, 1:3),
Quwmet (21 No_Subbasing, 1:13), Mash_Tablwm{liHazh 8ize),
Chain_Table{liMax _Mo_Matworks), Lazt_UsailtMan_Mo_Metworks) ,
Error, Basin_Designatur, iBuffar (Buffwr Lmngth),; Latitude,
Longitude, I, Total Mo _Matworks, Number, 02,

Ibp, No_Rec, K, Rca, No_Daya, '

Number 0f_Records, J, Bta_No, No_Sta, MNo_MNstworks,

Network In_Memory, Date, Data_No, Fairst_Day, First_Month,
First_Year, Tain, Tmax, Precip, Bubbasin, Symbol_Bize,
Network _No, Earliest Last_lise, Network _To Delete, Last_Day,
Last_Month, Last_Year, Btarts, Day, Honth,:Ycar,
SrtN(1:1Man_No_B8ta), N, Niwrk_Sym_Sz (1:Max_No_Networks)
INTEGER#4 Zero, zOne, B2, R2, L2, Rcp, Length
REAL %4 Gx (1:Max_No_Sta), Qy(liMax_No_Sta), Bgx(liMax_No_Sta), Qq,
& Bqyfl:Max_No_5ta), qCount(@:No_Subbasins), SrtX{ii1Max_No_Sta),
& SrtY(i:Max_No_Sta),

& qThiessen_Weights(1i:Max_No_Sta, 8:No_Subbasins),

& qThsnWts(1:Max_No_Sta, @i:1No_Subbasins + 2)
" CHARACTER Crif#2, Bn$+3

- CHARACTER#1 zMap (B:Map_Width, @iMap_Height)

CHARACTER® (Record_Length) zMap_Record (@:Map_Height)
CHARALTER#4 X$(1i:Max_No_Sta), Y§(1l:Max_No_Sta), Over_The_Lake
CHARALCTER#6 Buffer (Buffer_Length) .
CHARACTER* (NwStlLg) Netﬁork,ln, Natwork_Syabol _To_Delete

[ N
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c ‘DoWhile’ Congtruut ...

4@ IF {Rcp NE. Zern) THEN
READ(i, REC = Rcp, ERR = 92@) Number, B2, K2, L2
Found = Found .0OR. R2 .BT., I=zro
Rcp = B2
GOTD 40
ENDIF
IF (\NOT. Found) THEN
CLOSE()

WRITE(&, 41)

41 FDRMAT{1IX, Mo new datu presznt; Thissson averages skippad...’)
CALL EXIT(@) '
ENDIF
REPD(1, REC = 20ns, ERR = 98) Mumber, B2, R2, L2
READ(1, REC = ABS(R2) + z20nm, ERR = 89) R2
No_Sta = ABB(R2)

IF (No_Sta .8T. Max_Mo_S8ta) THEN
WRITE(&, 18) No_Sta

18 FORMATI(1X, ‘Too many stations ars present (', 13, ) for’
& ' processing.’,
& /41X, 'Change "Maximum_Number 0OFf Stations” in program: PRDSAVMT’,
& /41X,’and recompile. Use it to build new source file for this’,
& l,lx.'bisin: DISAVMET.NMNIS and racompile. The Thisssen weights’,
& /41X,’data base will be rebuilt.’)
CLOSE (1) ’
cALL EXIT(1)
ENDIF
Rcp = z0ne

'

c Input subbasin areas and subbasin cell counts in map.
c
DPEN(UNIT = 2, FILE = "AREA. '//Bn$, STATUS = 'OLD")
READ(2, 501) (qCount(i), } = 1, No_Subbasins)
8891 FORMAT (E13.4E2) '
. READ(2,. 501) glount (@)
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DO 8765 1 = @, No_Subbasins
qCount(I) = gCount(I) / 100000A. / CellSize #* 2
8745 CONTINUE

CLOSE (2)
L
c Initialize the number of networks computed thus far in this
c routine. Set "Saved" TRUE to avoid saving uninitialized waights.
[
Total No_Networks = @
Saved = .TRUE. .
[

Input the code map for the subbasins within the basin.

OPEN(UNIT = 2, FILE = Bn$// BYTCD.MAP', STATUS = "OLD ', RECL =
% Record_lLength, ACCESS = 'DIRECT', FORM = ‘UNFORMATTED )
PO 28 J = @, Map_Height
READ (2) zMap_ Record(J3)
28 CONTINUE
CLOSE (2)
c
c Get number of records and starting date from subbasin @1
Cc provisionaldata filé.
c
OPEN(UNIT = 7, FILE = Bn$// '@1.PRV’', STATUS = "OLD', ACCESS

& = 'DIRECT , RECL = &, FORM = 'UNFORMATTED )
READ(7, REC = 1) Ibn, No_Rec, K
CLOSE (7)

Always = No_Rec .EQ. @ .0OR. K .NE. Number
IF (Always) THEN

K = Number

No_Rec = @

ENDIF

Mo_Rec = No Rec + 1

Rcs = 2 + Number - K

First New Data = .FALSE.

p



n
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No_Days = Mumber - «
Number (f Records = L

Open the intermediate provisional! subbasin daia file.

OPEN(UNIT = S, STATUS = 'BCRATCH , ACCESE = "DIRECY

& FORM =

" UNFORMATTED )

Open the intersediate Thiessen weight tabie File.

RECL = &,

OPENI{UNIT = 3, FILE = "THBN_DAT. //Bn¥, STATUS = '0OLD’", ACCESS
& = 'DIRECT', RECL = (No_Subbasins + 1) # Max _No_Sta * 4, FORM
&% = "UNFORMATTED , TOSTAT = Lrror)

Found =

Errvor EQ. B

Old weights aveilable, check for hash Lables...

Lroor)

IF (Found) THEM

OPEN{UNIT = 7, FILE = *THSN_HSH. ™ s/ Bn#¥, BTATUS = "OLL', ALCESS
& = 'DIRECT , RECL = 2, FORM = "UNFORMATTED', TOSTAT

Found = Error .EQ. 8

ENDIF
0ld weights and hash Lables exisi; check dimensions...

IF (Found) THEN

READ(7)
READ(7)
READ (7)
READ(7)
READ(7)
READ(7)
READ(7)

1

J

K
Sta_Ko
No_Sta
ibn

No_Networks

IF (I .NE. NwStig .OR. J .NE. Hash_Size .OR.
& K .NE. Max_No_Networks .OR. Sta_No .NE. No_Subbasins .O0UR.
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% No_Sta .NE. Max_No_Sta .0R. Ibn .NE. Basin_Designator) THEN

CLOSE (7. STATUS = 'DELETE ")
Found = .FOALSE.

ENDIF

ENDIF

.

Old weights, hash tables, and dimensions 0.K, check symbol tabie...

IF (Found) THEN
OPEN(UNIT = 2, FILE = 'THEN_SYM. //Bn$, STATUS = "'OLD’, ACLESS

& = 'DIRECT , RECL = NwStlLg, FORM = "UNFORMATYED ', 10STAT = Error)

Found = Error .Ei. 8
ENDIF

- Either initialtize or read nash tabies. ..

JF (.NOT. Found) THEN

CLOSE (7, STATUS = ‘DELETE ', JOSTAT = Error}

CLOSE (3, STATUS = ‘DELETE’, 10STAT = Ervor)

OPEN(UNIT = 3, FILE = 'THSN _DAT. //Bn%, STATUS = 'NEW', ACCESS
g8 = ‘DIRECT . RECL = (No_Subbasins+i)*Max_No_Sta%4, FORM

= "UNFORMATTED ")

CLOSE(2, STATUS = "DELETE ., IDSTAT = Error)

OPENUINIT = 2, FILE = 'THSN_SYM. "//Bn$, STATUS = 'NEW’, ACCESS
% = 'DIRECT , RECL = NwStlg, FORM = ‘UNFORMATTED")

No_Networks = 8
B0 3 I = 1, Hash_Size
Hash_Table(l) = @

3 CONTINUE

ELSE
PO 582 1 = 1, Hash_Size
READ(7) Hash_TabletI)

5@2 CONTINUE

PO S@83 I = 1, Max_No_Networks
READ(7) Chain_TabletI)
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583 CONTINUE
DO 504 1 = 1, Max_No Networks
READ(7) Last Use(I)
504 CONTINUE
Do 505 I = 1, Max_No_Networks
READ(7) Ntwrk _Sym_Sz (1)
505 CONTINUE '
CLOSE (7)
Network_In_Memory = @&
ENDIF '

c Open file for saving Thiessen-weight-computation history log.
OPEN(UNIT = &, FILE = "HSTRYLDB. /7 Bn¥, STATUS = 'OLD",

& ACCESS = 'DIRECT’, RECL = 8, FORM = "UNFORMATTED , ERR = 42@)
420 CLOSE(4, STATUS = 'DELEYE', ERR = 421)

421 OPEN(UNIT = 4, FILE = "HSTRYLOG. // Bn%, STATUS = "NEW .,
& ACCESS = 'DIRECT ', RECL = B, FDRM = "UNFORMATTED , ERR = 42®)

Read & block of data from PROVSNAL.xxXx.

Rcp = @ => at end-of-file

a0 nnon

‘DoWhile’ Construct...

1280 IF (Rcp .NE. Zero) THEN

READ(1, REC = Rcp, ERR = 98@) Date, B2, R2, L2
No_Days = No_Days + 1

IF (R2 .LT. Zero .AND. .NDT. Always) THEN

Fiag = (old)s skip block.
Rep = B2

c.
¢ Preserve old values in provisional subbasin data files by skipping

¢ record. (They sust be there from a previous update’).

.
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c
IF (Rcs .GT. No_Rec) GOTO 89@
Rcs = Rcs + 1
CALL SequencebDate(Day, Month, Year, Date)
WRITE (&, 1@) Day, Manth, Year
1a FORMAT (1H+, 'Processings ', 213, IS, -
& T. ’ )
ELSE
[
c Flag = "new", must calculate weighted data.
. .
Rep = L2
Data No = @
IF (.NOY1. First New Data) THEN
CALL SequencebDate(First_Day, First_Month, First Year,
First New_Data = .TRUE.
ENDIF
J =1
c

[ At end of block it Rcp = B2.
c
c ‘'DoWhile’ Construct...

Bi2 IF (Rcp .NE. B2) THEN

Date)

READ(1, REC = Rcp, ERR = 9@@) Latitude, Longitude, Tmin, Tmax,

& Precip, Rcp
[ Concatenated binary Latitude & Longitude.

CALL iD String (X$(J))

Qgx (J) = Latitude / 10@.
Qqy(J) = Longitude / 108.
Qgmet (J, 1) = Tmin

Qqmet (J, 2) = Tmax

Qgmet (J, 3) = Precip

J =J + 1
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GOTO 812

ENDIF

Jd=J -1

Convert station locations to map coordinates; not

n

executed if J = @.

o]

DO 134 Sta No =1, J
CALL Compute Map_Coordinates(Qgx (6ta_No), Qqy(Sta_No))
138 CONT INUE

n

Data_No = 1 =)> minimum temperature
c 2 => maximum temperature

3 => precipitation

o on N

‘DoWhile’ Construct...
3Joa IF (Data_No .LT. 3) THEN
Data_No = Data_No + 1}
CALL SequenceDate(Day, Month, Year, Date)
WRITE (6, 3@8) Day, Month, Year, Data_Nc
38 FORMAT (1H+, 'Processing: ", 213, I5,

& ‘s Data No. -, I,
I =1
K = @
c ‘Dowhile’ Construct...
112 If (K .NE. J) THEN
K=K+ 1

Q = Qgmet (K, Data_No)
IF (8 .GT. -9000) THEN
Y$(I) = X$(K)

1) = Qgx (K)

Qy(I) = QqyK)

Qmet (1) = Q

=1+ 1

ENDIF
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GOTO 112

ENDIF

No Sta = 1 —

c ¥t all is missing for this data item, skip weighting and i)}

C in as missing.

[ .
IF (No_Sta .EQ. &) THEN
bl 3131 Subbasin = @, No_Subbasins
Qwmet (Subbasin, Data_No) = -9999
311 CONTINUE
C
c If this is a !-station network thern do not compute new
c Thiessen weights since it is unnecessary to do so. Simply
c use the value at the station as the weighted value.

n

. ELSE IF (No_Sta .EQ. 1) THEN

[
c Write to the history log file, an unformatted, direct access
c file read and written to sequentially. Each record has the
c following structure:

ddcennii (unformatted, stored as 4 2-byte integers)

nnNn n

EEERERE network index (network number)

R R Total_No_Networks

R Hundreds place is codes

L] @: network added

H 1: network deleted

t 2: 1-station "network® added % dropped
Y 3: network recalled

HY 4: network repeated

[ Tens place is Détl_Na

AN A n A AN /B AN
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WRITE {4) Date, Data Mo + 208. Total No Networke. @
DO 312 Subbasin > @, No Subbasing
Qwmet (Subbasin, Data No) = MINT (Bmet (13
32 COMT INUE
£1.5€
-
o Construct network identisier,
©
Network 1D = Y312
DG 132 Sta No = 4, kWo Bl

Network 10 = Networlk 1D{i: (Sta No - 1)%4) // Y$(Sta No)
132 CONT INUE
Symbot Sizwe = Mo Bha o

c Compare retwork jdentifier with networks already computed.

c
CALL Find_Symbol (Network ID, Symbtoi_Size, Found, Network No)
IF (.NOT. Found} THEN
IF (No_Networks .ER. Max_No_Networks) THEN

c

c Tables full, find least used...

c
Earliest_Last Use = 32747
DO 4 Network _No = 1, Max_No_Networks
IF (Earliest Last_Use .GT. Last_Use(Network_No)) THEN
Earliest Last Use = Last_Use(Network_No) '
Network_To_Delete = Network_No
ENDIF

4 . CONTINUE

READ(2, REC -.thuork_To_Delete) Network _Symbol_To_Delete
I = Ntwrk_Sym_Sz (Network_To_Delete)
WRITE(4) Date, Data_No + 100, Tutal_Nu_Net;orks,
& Network _To_Delete
CALL Deleste_Symbol (Network_Symbol _To_Delete, I, Network_No)
ELSE
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Network _No = No_Networks + 1§

No_Networks = Network_No

ENDIF

CALL Store_Symbol (Network_ID, Symbol _Size, Network_No)

n

Save sursent weights before calculating new ones, if'n-cgssnry.

n

~-IF (.NOT. Saved) THEN

Skip save if current weights are ones to be deleted; will only

happen (current is least-—used) if Max_No_Networks = 1.

non N n

IF (Network_In_Memory .NE. Network_No) THEN
WRITE(&4, 11) Day, Month, Year, Data_No
11 FORMAT (1H+, 'Processing:s’, 2I3, I35,
& ‘s Data No. ', I1, '3 saving old weights. ")
CALL Invalidate_QOld_Weights(Bn$, Error)
WRITE(3, REC = Network_In_Memory) qThiessen_Weights
ENDIF
ENDIF
WRITE(&, 13) Day, Month, Year, Data_No, Total No_Networks + 1
13 FORMAT (1H+, ‘'Processing:’, 213, 15,

& ‘3 Data Na. ', I1l, "3 finding new weights ', 1&, '.°)
WRITE(4) Date, Data_No, Total _No_Networks + 1, Network_No
CALL Thiessen_Weights(No_6ta)

Saved = .FALSE.

Total _No_Networks = Total _No_Networks + 1

Network _In_Memory = Network_No

ENDIF '

IF (Network_No .NE. Network_In_Memory) THEN

IF (.NOT. Saved) THEN

WRITE(4, 11) Day, Month, Year, Data_No

CALL 1lnvalidate 0ld_Weights{(Bn$, Error)

WRITE(3, REC = Network_In_Memory) gThiessen_Weights
ENDIF
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WRITE (&, 12) Day, Month, Year, Data_No
12 FORMAT {1H+, 'Praocessing: ', 213, 15,
& "; Data No. °, Ii, '3 reading old weights. )
WRITE(4) Date, Data_No + 388, Total_No_Networks, Network_ No
READ (3, REC = Network No) gThiessen_Weights
Network_In_Memory = Network_No
Saved = - TRUE.
ELSE
IF (Found) THEN
WRITE(&6, 16) Day, Month, Year, Data_ WMo
16 FORMAT (1H+, ‘Processing: , 213, IS,
& ‘s Data No. ‘', 11, °‘j§ using previous weights. °)
WRITE (4) Date, Data_No + 400, Total No_Networks, Network No
ENDIF
ENDIF
Last _Use(Network No) = Date
DO 2@8@ Subbasin = @, No_Subbasins
aq = @.
DO 281 S5ta No = 1, No_Sta
RBg = Qg + Gmet (Sta_No) # qThiessen_Weights(5ta_No, Subbasin)
201 CONT INUE
Qwmet (Subbasin, Data_No) = NINT(Qq)
200 CONTINUE
ENDIF
6070 30a
ENDIF
[
c Write updated values to provisional subbasin data intermediate file.
c
Number 0f Records = Number 0f_Records + 1
WRITE(S) Rcs
PO 321 Subbasin = @, No_Subbasins
WRITE(S) (Qwmet (Subbasin, Data_Na), Data_No = 1, 3)
321 CONT INUE
IF (Rcs .GT. No_Rec) No_Rec = Rcs
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Rcs = Res + 1
ENDIF
GOTO 128
ENDIF

End of PROVSNAL .xxx.

CALL SequenceDate(last_Day, Last_Month, Last_Year, Date)
Save Thiessen weights and network hash tables.

WRITE(S, 14}
14 FORMAT (1H+,
% ‘'Saving Thiessen weights and network hash tables. )
IF {.NOT. Saved) THEN
CALL Invalidate_Old_Weights(Bn$, Error)
WRITE(3, REC = Network_In_Memory) qThiessen_Weights

ENDIF

CLOSE (3)

CALL Invalidate_0ld_Weights (Bn$¢, Error)

OPEN(UNIT = 7, FILE = "THSN_HSH.  // Bn$, STATUS = "NEW',

& ACCESS = 'DIRECT ', RECL = 2, FORM = 'UNFORMATTED )
WRITE(7) NwStlLg -
WRITE(7) Hash_Size
WRITE(7) Max_No_Networks
WRITE(7) No_Subbasins
WRITE(7) Max_No_Sta
WRITE(7) Basin_Designator
WRITE(7) No_Networks '

DO"5@86 1 = 1, Hash_SGize
WRITE(7) Hash_Table(l)
506 CONTINUE
DO S87 1 = 1, Max_No_Networks
WRITE(7)* Chain_Table(I)
507 CONTINUE
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DO 588 I = 1, Max_No_Networks
WRITE(7) Last Use(I)
508 CONTINUE
DO 589 1 = 1, Max_No_Networks
WRITE(7) Ntwrk_Sym_Sz (1)
509 CONTINUE
CLOSE (7)
CLOSBE (2)
CLOSE (4)

Read temporary intermediate storage file for subbasin weighted
data and update individual subbasin files. No_Days = number of
records supposed to be in the subbasin provisional data files
minus header; if there are more after the last day added, they
are ignored (should never happen with normal use of the forecast

package) .

noooqao0o0nn

DO 8 Subbasin = @, No_Subbasins
WRITE(&, 1S) Bn$ // CHAR(Subbasin / 18 + 48) //
& CHAR(Bubbasin — (Subbasin / 1@) # 1@ + 48)
15 FORMAT (1H+, ‘Updating subbasin provisional data file: ', A5,
« ‘.PRV 8
OPEN(UNIT = 7, FILE = Bn$ // CHAR(Subbasin / 18 + 48) //
& CHAR(Subbasin - (Subbasin /7 18) * 10 + 48) // ".PRV’', STATUS =
& "OLD’, ACCESS = ‘DIRECT', RECL = &, FORM = 'UNFORMATTED")
READ(7, REC = 1) Ibn, No_Rec, K
I = Number_ Of_ Records
Jd =1
IF (J .B7. Buffer_Length) J = Buffer_Length
K = Subbasin + 2.
B2 = §
¢ 'DoWhile’ Construct... .
7 IF (J .6T. 8) THEN
I=1I-3
DOBC2=1,J




,_qs_.
READ(S, REC = B2) iBuffer (C2)
READ(S, REC = K) Buffer (LC2)
B2 = B2 + No_Subbasins + 2
K = K + No_Subbasins + 2
8 CONT INUE
DO ?2 €2 = 1, J
WRITE(7, REC = iBufter (C2)) Buffer(C2)
9 CONT INUE
=1
IF (J .GT. Buffer_Length) J = Buffer Length
GOTa 7 :
ENDIF
WRITE(7, REC = 1) Ibn, No_Days, Number
CLOSE (7)
5 CONT INUE
CLOSE (3, STAIUS = "DELETE ")

c S5et flags to “old" for processed data.

Rcp = zine

c ‘DoWhile’ Construct ...

2 IF (Rcp .NE. Zero) THEN

READ(1, REC = Rcp, ERK = 900) Date, B2, R2, L2
IF (R2 .GT. Zero) WRITE(l, REC = Rcp, ERR = 90@) Date, B2, —R2,1L2
Rcp = B2
60TO 2
ENDIF
CLOSE (1)

[ Get “"lLength" of forecast.

OFPEN(UNIT = 1, FILE = "LENGTH. " // Bn$, S5TATUS = 'OLD’,
& ACCESS = 'DIRECT ", RECL = 52, FORM = "FORMATTED’)
READ(1, FMT = 1080, REC = 1) Length

1000 FORMAT (45X, 15)
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CLOSE (1)
c
¢ Store earliest changed date in file BSNMM. so that rest of
c forecast package knows when to begin updating of other files.
i
.DPEN(UNIT = 1, FILE = 'BSNNM.’ ', BTATUS = "OLD’,
% ACCESS = 'DIRECT ', RELL = 13, FORM = "FORMATTED ')
READ(1, FMT = {1@@5, REC = 2) {, J, Over_The Lake
c
c 3 = designator for this program.
(=
WRITE(Y, FMT = 1805, REC = 2) I, 3, Over The Lake, Crif
CALL DateSequencell.ast Day, Last_Month, Last_Year, J)
J =3 + 1 ' J = Seguence number of ist day of for=.casc.
IF (.NOT. First_New Data)
& CALL SegquenceDate(First Day, First_Month, First_‘ear, J)
. .
c Provisional data end date

WRITE(1, FMT = 1802, REC = 4) ‘.asc_Day,Last Month,lLast_Year ,CrlLf
1202 FORMAT (213, 15, A2)
c
¢ Determine ending date r. rorecast, "Length" FULL months after end
c of data.
[
CALL Sequ~ s slate(last Day, Last Month, Last_Year, 3}
IF (L-»*_Lay .EQ. 1) THEN
La.. _Month = Last _Month + Length
:'.SE
Last _Month
ENDIF
Last _Year = Last_Year + (Last_Month - 1) / 12
tast_Month = MOD(Last_Month — 1, 12) + 1
Last _Day = 1

Last _Month + Length + 1

CALL DateSequence(LiEt_Day, Last _Month, Last_Year, 1)
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CALL SequencebDate(Last _Day, Last_Month, Last_Year, I)

WRITE(1, FMT = 1882, REC = 5) Last_Day, Last Month,Last_vYear ,Cri$

Determine starting date for model statistics output (ist of month

of forecast beginning minus 1B months and 1 day) and save in BSNNM.

CALL SequenceDate(Last _Day, Last_Month, Last_Year, J)
Last_Month = Last_Month + 18 '

Last_Year = Last Year — 3 + (Last_Month - 1) / 12

Last Month = MOD(Last Month — i, 12) + 1

Last Day = 1

CALL DateSequencel(Last_Day, Last_Month, Last_Year, J)

CALL SequenceDate(lLast Day, Last_Month, Last_Year, J)

WRITE (1 ,FMT=1002 ,REC = &) Last_Day, Last_Month,lLast_Year,CrLf

Htite earliest date sequence number of added/changed data for
other files, comparing it to the date already there for them,
and writing the earliest back. This number is used by -other
programs that update those files as the beginning of the updates
at that time, the other programs correct this number to reflect

the update.
CALL DateSequence(First Day, First_Month, First_Year, Gtarts)

Date of earliest new data put by DISAVMET since WATOUT.NI4 was
last run to update xxxZi.S5UM.

READ(1, FMT = 1@8@2, REC = 7) Last_Day, Last_Month, Last_Year
CALL DateSequence(last_Day, Last_Month, Last_Year, Date)

If (Date .5T. Starts) Date = Starts

CALL SequenceDate(lLast_Day, Last_Month, Last_Year, Date)
WRITE(1,FMT=1982,REC = 7) Last_Day, Last Month, Last_Year CrL+¢

*

Date of earliest new data put by DISAVMET since LUMPSTOR.NI4 was



-~

n

last run to update xxxALL.SUM.

READ(1, FMT = 12802, REC = 8) Last Day, lLast_Month, Last_VYear
CALL DateSeguence{last Day, Last Month, Last Year, Date)
IF (Date .GT7. Starts) Date = Starts
CALL SegquenceDate(Last_Day, Last _Month, Last Year, Date)
WRITE(] ,FMT=1@82, REC = 8) Last_Day, Last_Month, Last_Year,CriL+¥
c
c Date of earliest new data put by DISAVMET since CMOFPOSR.NI4 was
c last run to update xxxALL.MET. ‘
c
;READ(I, FMT = 1882, REC = 9) Last_Day, lLast_Month, Last_Year
CALL DateSequence(Last_Day, Last _Month, Last_year, Date)
IF (Date .GT. Starts) Date = Starts
CALL SequenceDatef{Last Day, Last Month, Last_Year, Date)
WRITE(1, FMT = 1892, REC = 9) Last Day, Last _Month, Last Year,Crif

CLOSE (1)
WRITE (6, 2005) Total No_Networks
2085 FORMAT(i1H+, 'Successful completion of DISAVMET: ', 16,

& ! New Thiessen networks computed! °)
CALL EXIT(®)

Error handling...

Problems with PROVSNAL.xxx or with xxx%ZX.PRV.

nf nnn

898 WRITE(6, 2001) Bn$
2001 FORMAT(1X, ‘End-of-file read before expected on old provisional’,

& /, 1X, ‘mubbasin. data file: °, a3, "XX.PRV’',
& /, 1X, ‘Updating aborted!’)
8070 871

998 WRITE(6, 2000) Bn$
2088 FORMAT(1X, °‘Data file, PROVSNAL. ', A3,



.
L ° 18 not present or iw in wror. ¢ /, IX, ‘Updating aborted!’)
891 DPENCUNIT = 2, FILE = ‘BSNNM. ., STATUS = 'OLD’,
& OLOESS = DIRECT', RECL = 13, FORM = "FORMATTED ")
RLAD(Z, FMT = 1005, REC = Z¥ 1. Jd, Over_The_Lake
1@@1 FORMAT (A1@)
1885 FORMAT (213, A4, 1X, A2)
[
c Invalidate use of any programs.
C.
WRITE (2, FMT = 1885, REC = 2! I, -1, Over_The_lLake, CriLf

CLOSE (2)
CALL EXIT(1)
END

BUBROUT INE Invalidate_0ld_Weights(Bn$, Error)

IMPLICIT NONE

INTEGER%#2 Error

CHARACTER*3 Bn$

OPEN(UNIT=7,FILE = ‘THGSN_HSH.  // Bn$, STATUS = 'OLD’, ACCESS
& = 'DIRECT', RECL = 2, FORM = "UNFORMATTED ', IOSTAT = Error)
CLOSE (7, STATUS = 'DELETE’, 10STAT = Error)

RETURN

END

INTEGER#2 FUNCTION Hash (Symbol, K, Hash_Size)
[
c This function returns the hash code for a particular symbol given
c the symbol length (K) and hash size.
S
IMPLICIT NONE
INTEGER#2 Max _No_Sta, NwStlg
PARAMETER (Max No_Sta =#xssxxx## filled in by PRDSAVMT ##xx
PARAMETER (NwStLg = Max_No_SGta # &)

CHARACTER#* (NwStLg) Symbol



{MTEGER®? W, Hash 5l

INTEGER®*Z J, 1, ik MNo, B, oa M P

d =8

DO 1 o= B, 14

Bit No = { & (kK = 3/ 170

Byte Mo o= Biw Mo /7 73 ¢

Bit Mo = #MOD(Bit_No, 8

M = IAND{ICHAR{Svahnl (Dyis Mo:sHyle il , (S6F71(128, -Bit Ho)?

IF (M .NE., & (OF{S 0 IBHT [
1 DONT IMUE

Hash = MOD{J, Hash Siuz)

RETURN

END

SUBROUTINE Find_ Symbol(l, Ss, fuund, Indecs)
This routine searches for & given symbol in  the hashed symboi
table and, if it is found, retwne Found = (TRUE. and its 1ndex
1n the symbol table. 8§ is the symbol Lo store. Hash tabls .
the table to hash to; its contents poin Lo pusitions  in o9
Symbol Table {on disk) and in the Chain_ table. 1f a - y.ozal
hashes to the same location in  the Hash Table, thea it .11}
exist in the symbol table along the tinks established by he

Chain_Table.

IMPLICTIT NONE

INTEGER#2 Max_No_Sta,
PARAMETER
PARAMETER
PARAMETER
PARAMETER

NwStlLg,

(NwStlg = Max_No_Sta * 4)
{Max_No_Networks = 100@)
(Hash_Siza = 150@)

CHARACTER* (NwStLg) &

Max _No_Networks,

Hash ‘itze

{(Max_No_Sta = s#sxswusxxs f11led in by PIISAVMT paxxs
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SURROLIT ITNE

This routine starezz 4 svmbhal e (e given Rashed symbol  table.
Ses cuompents in vthe arocadure: Find Symbnl . indecs is the place
i the tables o store the symbol. THIS ROUTINE DOES NOV CHECK
TO SEE IF SYMB{L IS5 ALREADY IN THE TABLES NOR IF THE TAPLES
OVERFLOW!

IMPLICIT NONE
INTEGER#2 M&x_No_Gta, NwStLg, Max_No_Networks, Hash_Size
PARAMETER (Max No_Sta = #xsssxsssss §il led in by PRDSAVMT ssss
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Sy
PARAMETER (MoStly s Max _pho Hia w3

FARAME TER  {Mlax Moy Mabwor ks = 10328)
PAROMETER {(Hash Size -+ 1589W

CHORACTER™ {(NwBtl.g) Symbol
INTEBER®D Bymbnl Si.0, I[ndzcs

INTEGER#*2 I, Hash, Hash_Tabimilshaah Silzwe),
& Chain_Tablm{iiMax_No Networks), dMiwrk Sym Sz {(1l:Max _No_Neltworks)
COMMON /HehTbls/ Hash Tablw, Chain Table, Niwrk Sym Sz

WRITE(2, REC = Indecw=) Symbol ' Store in symbol tabie
Ntwrk Sym_Sz(indecs) ~ Symbol Sire

1 = Hash{8ymbol, Symbol siza, Hazh sizse)

IF (Hash _Tabl={I) .EG. 9 THEM

Chain_Table(lndecs) = @ ! Start new chain

EL SE

Chain_Table (Indecs) = Hash_Tabl={1) ! Insert in chain
ENDIF _

Hash_Table(i) = Indecwm ! Store in hash table
RETURN

END

SUBROUTINE Delete_Symbol (3, Sz, Indecs)

This routine finds and deletws a giv.ﬁ symbol from the hashed
symbol table and returns the index in the symbol table of the
new vacancy. See comments in the procedures Find_Symbol.
ASBUMES THAT SYMBOL EXISTS IN THE HAGHED SYMBOL TABLE; IT IS
ul?iIKED HERE!!! ‘
IMPLICIT NONE .
INTEBER#2 Max_No_Sta, NwStLg, Max_No_Networks, Hash _Size
PARAMETER (Max_No_Sta = s#sassess filled in by PRDSAVMT ®xenss
PARAMETER (NwStLg = Max_No_Sta # 4)
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PARAMETER (Max_No_Networks = 1000)
PARAMETER (Hash_Size = 1508)

CHARACTER#* (NwStlLg) S

INTEGER*2 Ss, Indecs

INTEGER*2 Hash_Table(l:Hash_Size),Chpinvlable(llﬂax_No‘Netuorks),
& Index_Save, Hash, Ntwrk_Sym_Sz (1:Max_No_Networks)

CHARACTER#* (NwStlLg) Ste

COMMON /HshTbls/ Hash _Table, Chain_Table, Ntwrk_Sym_6z

Index_Save = Hash(§, Ss, Hash_Size)
Indecs = Hash_Table(Index _Save)
READ (2, REC = Indecs) Gte
IF (5 .EQ. Ste) THEN
Hash_Table(lndex_Save) = Chain_Table(lndecs)
ELSE

c ‘'Dowhile’ Construct...

1 IF (8 .NE. Ste) THEN

Index Save = Indecs
Indecs = Chain_Vlablet(lndecs)
READ (2, REC = Indecs) Gte
GOT0 1
ENDIF
Chain lable(Index Save) = Chain_Table(indecs)
ENDIF
RETURN
END

.

SUBRUUTINE Thiessen Weights{(No_ Stations)

¢ This routine calculates Thiessen weights for all meteoraological

¢ stations, for each subbasin, tor all subbasins.

€ Inputs are: basin wap , zMap (@:Map Width,@:Map Height)
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IMPLICET NOME

INTESERH2 Map Wadth, Map leight, Max No Sta, No_Subbasins,
2 Dumay Corie

PARAME TER (Map Width = sxsdcans foi1ed 1n by PRDSAVMT ®¥ussus
PARAME JER (Map Height = sexsssse tiilied 1n by PRDSAVMY #wskxun
PARAFE TFR (Max Mo Sta = waaedsasr pided 1n by PRDSAVMT #xxxkas
PARAME TER (NG _Subibasins = #xx#x% filied 1n by PRDSAVMT sxsxsu
PARAME TER (Dummy Code = No_SGubbasins + 1)

CHAKACTER* T zMap (B: Map Width, @B:Map tierght)

REAL#4 lhiessen Weights()l:iMax No tita, @:No Subbasins + 2),
& qCount (@:No_Subbasins) , W

INTEGER#4 Qtw(l:Max No Sta, #W:No Subbasins + 2), [k, Rkk
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INTEBER®Y Lrow(@:Map Height!, Rrow(@:Map Height), Sta No, dNo_Sta,

g Y1, Yu, No_Stations, Subbawin, No Sta Minus One, L, R, 1, J

NOTE: The count array. "ttw" ahove, and the variables, e and
Wkk below, must be rvped as  INTEBER#4E  «o {hat the counting
additions 1n Lhe doubls DAL 2 bhelow  and the sommarion in

DO-LOOP 205 are very fasi and "Piw?! (s dimsensionzily  compatabie

with "gihiessen Weights". e IwpEErRed L a unaval iabie, then use
REAL #4
COMMON SWe ghts/ gibhisssen Begghoos gl noa

COMMON JDigital/ sHap
COMMOM /FPol ygon/ Sta WNo, ho Sta, Yi, Yo, Lrow, Hrow

EQUIVALENCE (nThiessen Weights, tw)

Mo Sta = No Lt ataons
TE NG Sta LB, 1ty THEN
N0 1 Subbasin ¢ @, No Subbasine

gihiessen Weights(l, Subbasiny — 1.8
CONT INLIE
ELSE

WHo _Sta Minus One = No Sta - 1

DO 2 Gta Ne = §, Ne Sta Minus ne
D0 T Subbasin = B, No Subbasins + 2
Mwi(Gta Mo, Subbasin) = @

CONT INLUE

ALl Thiessen Folygon

N 4 0 = Yi, ¥u

L= Leow(ld)

R = Rrow(I}

PO % 1 =1, R

Subhbasin = HHAR(zMap (1, Ji)
Ptw(S5ta No, Subbazin) ~ PLwiSta No, Subbasin) + 1
CONT TNUE .

CONT INBE
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CONT INUE
DO & Sta _No = i, No_Sta_ Minus_One
Gtw(Sta _No, @) = @tw(Sta_No, @) + Qtw(Sta_No, Dummy_ Code)
CONT INUE
DO 7 Subbasin = @, No_Subbasins
Qk = D
O = gCount (Subbasin}
IF (@ .EQ. @) THEN
Q=1.0
Qk = 1.0
ENDIF _
DO B Sta_No = 1, No_Sta Minue_One '
Qkk = Qtw(S5ta_No, Subbasin)
Bk = @k + Gkk
gThiessen_Weights (Sta_No, Subbasin) = Rkk / @
CONT INUE )
qThiessen Weights(No_Sta, Subbasin) = 1. - @k /7 @
CONTINUE
ENDIF
RETURN
END

SUBROUTINE Thiessen Polygon

This routine generates a map of the Thiessen polygon for the

given station. Only the polygon edges are identified.

Inputs are: station index, Sta_No
total number of stations, No_Sta
map coordinates of each station (expressed in map units),
@ (11No_Sta) and Qy(1:No_Sta)
Outputs are:
polygon map expressed as left and right abcissa for each
ordinate, Lrow(@i1Map Height) and Rrow(B:Map Height)

map upper most and lower most ordinate values, Yu and Yl
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Polygon edges are found by first locating an initial point on
the wdge of the polygon, or in the polygon but on the adge of
the map, and then searching along the edge (of the pdlygon or
map, whichever dominates) to establish other edge pufntl. The
search pattern is initially north, east, south, and west (NESW)
until the next point is found in both the map and polygon. The
search pattern is rotated (ESWN, SWNE, WNES, etc.) whenever
the search returns to the previous pgint found (no next paint
found) and the search continues until. the edge is completely
traversed. A point is identified as being in the paolygon if

the polygon station is the closest of all stations to it.

IMPLICIT NONE
INTEGER*2 Map_Width, Map_Height, Max_No_Sta

PARAMETER (Map _Width = ##xxux#d filled in by PRDSAVMT #xsxsstes
PARAMETER (Map_Height = ##### filled in by PRDSAVMT ##%asasus
PARAMETER (Max_No_Sta = #es#s# filled in by PRDSAVMT s&sssnsss
REAL#4 Rx (1:Max No_5Sta), Gy(l:iMax_No_Sta), SrtX(1l:Max_No_Sta),
& SrtY(i:Max_No_Sta), V

INTEGER#2 Search_Pattern_X(1:4, #:5), Search_Pattern_Y(1:14, @:5),
& Lrow(@:Map _Height), Rrow(@:Map_Height), Sta_No, No_Sta, Y1, Yu,
& No_Pattern_Rotations, N, J, I, StaNo, iStart, jStart, iLast,
& jlast, iFirst, jFirst, Ii, Ji, Search, SrtN{(i:Max_No_6Gta)
LOGICAL*1 First _Cell, Closest_Station

COMMON /Sta_Loc/ Ox, Qy, SrtX, SrtY, GrtN, N

COMMON /Polygon/ Sta_No, No_6ta, YI, Yu, Lrow, Rrow

Initialize search pattern and number of pattern rotations
DATA Search_Pattern_X /7 @, 1, @, -%,

& ) 1, @, -1, @,
& a, -1, @, 1,
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& -1, e, 1, a,

~

"]

-
-

7]
-
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—

DATA 8earch_Pattern_ Y /s 1, 8, -1, 8,
2, -1, @, 1,

-1, ®8, 1, @,

9, 1, 8, -1,

1, e, -1, e,

8, -1, @, 1/

[ A A

No_Pattern_Rotations = 8
N = No_Sta

nitialize upper most and lower most ordinates to pull map.

¥l = Map_ Height
Yu = @

Initialize left and right row limits to null map.
DO 99 3 = @, Map_Height

Lrow(j) = Map Width
Rrow(j) = 8

99 CONTINUE

c Store station coordinates and numbers in order of closest
c to Sta _No.

1

DO 1 I = 1, No_S5ta

SrEX (D ={(Ax (1) ~Qx (Sta_No)) #% 2 + (QAy(I) - Qy(Sta No)) *#
SFENII) = 1

CONT INUE

D0 2 1 = 1, Na_Sta - 1

StaNo = SrtN(I)

V = Brtx(D

PO 33 =1 + 1, No_Sta
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IF (SrEX(J) .LT. V) THEN
SrtX(1) = SrtX(3)
SreX(J) = v
V = BrtX(I?
SrinN(I) = SrtNds} .
SrtN(J) = StaNo
StaNo = BriN(I)

ENDIF
3 CDNTINUE
2 CONTINUE

DG & I = i, No_Gta
SreX (1) = Bx (5reN(1))
SrtY(I) = Dy (SriNCEid)

& CONTINUE

Find map or off-map location of station end find an initis}

point on the map, on the polygon sdge with nothing to the north.

NOTE: Since station coordinates are already shifted to sconomize
on distance calculations; we must "unshift" them to determine
which cell that the statjon is in. AQAlternatively, we could use
the shifted coordinates and routine Closest_Station to see which
cell is closest to the station (which would he the cell that the.

station is in}y but that is too much work.

I = 9x(5ta_No) + @.5
J = @y(Sta.Na) + A.5

IF (1 .BT. Map_wWidth) THEN
IF (J .GT. Map_Height) THEN
Station is northeast of map...
GGTO 981
ELSE
IF (J .SE. @) THEN

Station is east of map...
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G010 971
ELSE
Station is southwast of map...
GOTO 961
ENDIF
. ENDIF
ELSE
IF (I .BE. ®) THEN
IF (J .GT. Map_Height) THEN
Station is north of map...
GOTO 951
ELSE
IF (J .BE. @) THEN
Station is in map...
607D 941
ELSE
Station is south of map...
BGOTO 931
ENDIF
ENDIF
ELSE
IF {J .BT. Map_Height) THEN
‘Station is northwest of map...
BOTO 921
ELSE
IF (J .BE. @) THEN
Station is west of uap.:.
6070 911
ELSE
Station: is southwest of map...
80TO 901 ’
ENDIF
ENDIF
ENDIF
ENDIF
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Search from northwest corner east and continue if nothing found.

981 1 = @
J = Map_Height
‘DoWhile” Construct...
9282 1F (I .LE. Map_Width) THEN
IF (Clomest_Station(i, J)) GOTO 999

1 =1+1
6070 982 .
ENDIF

Search from northeast corner south and exit if nothing found.

971 1 = Map_Width
J = Map_Height
‘DoWhile’ Construct...
983 IF (J .GE. @) THEN
IF (Closest_Station(Il, J)) GOTO 7999
J=J -1
GOTD 983
ENDIF
RETURN

Search from northeast corner south and continue if nothing found.

961 1 = Map_Width
J = Map_Height
‘DoWhile’ Construct...
962 IF (J .GE. @) THEN
IF (Closest_Station(l, J)) GOTO 999
J=J ~1
GOTO 962
ENDIF
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Search from southeast corner west and exit if nothing found.

1 = Map_Width
J -~ @
‘DoWhile’ Construct...

963 IF (1 .BGE. @) THEN
IF.(Clelst_StatiDn(l, J)) 6070 799
1=1-1
6070 9463

ENDIF
RETURN

Search from southwest corner east and exit if nothing found or

continue 1f something found.

931 1 = @
Jd =@
‘Dokhile’ Construct...
932 IF (1 .LE. Map_Width) THEN
IF (Closast_Station(l, J)) 68070 941
1 =1+1
6070 932
ENDIF
RETURN

Search nort* ' ..il out of polygon.

‘DoWhile’ Construct...
741 IF (Closest_Station(l, J)) THEN
J =J + 1
+1F (J .6T7. Map_Height) GOTO 942
GOTO 941
ENDIF

6o back into pnlygon.
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942 3 = 3 — 1
GOTO 999

Search from northwast corner south and continue if nothing found.

991 1 = @ .
J = Map_Height
982 IFf (J .BGE. @) THEN
IF (Closest_Station(l, J)) &OITO 999
J =3 -1
6070 902
ENDIF

Search from southwest corner esast and exit if nothing found.

1 =0
J =@
‘DoWhile’ Censtruct...
@3 1IF (1 .LE. Map_Width) THEN
IF (Closest_Station(l, J)) BOTO 999
I =1+ 1
GOTO 983
ENDIF
RETURN

Search from northwest corner east and continue if nothing found.

921 1 = ®@
J = Map_Height
‘Dowhile’ Construct...
922 IF (I .LE. Map_Width) THEN
IF (Cln;;st_station(l, J)) 6070 999
I=14+1
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8070 922
ENDIF

Search from northeest corner south and exit if nothing found.

211

1 =0
J = Map_Height
8070 983

Search from northwest corner east and exit if nothing found.

1 =@
J = Map_Height
607D 983

Edge of polygon (or map) reached, store coordinates

and initialize lower—-most and upper-most ordinates.

iStart = |
jStart = J

Y1 =3

Yu = J
Lrow(J) = I
Rrow(J) = 1

Initialize "last-point-found” and “first-point—found"

coordinates to ispossible values and set First_Cell.

iLast = Map_Width # 2
jLast = Map_Height % 2

iFirst = Map_Width * 2

JFirst = Map_Height # 2
First_Cell = _TRUE.

Search for edge in clockwise pattern.
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c
[ ‘DoWhile’ Construct...
S IF (No_Pattern_Rotatians .LT. &) THEN
Iz =1
3 =3
Search = 1 -
[ ‘DoWhile’” Construct...
& IF (Search .LT. 4) THEN
Ii = }Ji + Search_Pattern_X{(Search, No_Pattern_Rotations)
Jdi = Jj + Search_Pattern_Y(Search, No_Pattern_Rotations)
IF (li.LE.Map Width.AND. Ii .GE. @ .AND. Jj .LE. Map_Height
& -AND. Jj .BE. @) THEN
1F (Closest Station(1Il, JJd)} THEN
c

c Found next edge point; test to see if first and store if not.
c

I =13

J Jdi

IF (ilLast .E@. iStart .AND. jLast .EQ. jStart .AND.

& I .EQ. iFirst .AND. J .EQ. jFirst) RETURN
IF (First_Cell) THEN
iFirst = 1
JFirst = J
First_Cell = .FALSE.
ENDIF

1F (J .LT. ¥1) Y1 = J
IF (3 .GT. Yu) Yu = J
IF (I .LT. Lrow(d)) Lrow(d) = 1
IF (1 .GT. Rrow(J)) Rrow(d) = I
iLast = 1
jLast = J
Search = @
ENDIF
ENDIF

Search = Search + 1
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GOT0 6
ENDIF

KRotate search pattern; if search pattern changed more than 35
times, have degenerate case of one point is only thing on

polygon edge and on map.

No_Pattern Rotations = No_Pattern Rotations + 1
6070 5
ENDIF
RETURN
END

LOGICAL®) FUNCTION Closest Station(l, .

this routine returns .TRUE. if the ciosest station to point (I,
J) 15 Gta_No and .FALSE. if ne*: assumes the Sta_No is the first
station represented in the arrays: SrtX, SrtY, and SrtN, defined
in the calling routine. If the arrays represent all stations in
the network sorted in order of distance from Sta_No, then this
routine will find .FALSE. ‘s faster than if not ordered. The
structure of the IF staterant herein is designed to guarantee
this routine always gives unigue assignment of closest station
tor any (and all) points no matter what the value of Sta_No; i.
e., 1f this routine r~ urns .TRUE. for one station, then it will
return .FALSE. for all other stations for the same point (I, J).
Ihis is a consicferation only when a point is equidistant from two

stations, a rare but possibie problem.

IMPLTCIT NONE
INT_GER#*#2 Max_No_Sta

FLAMETER (Max_No_Sta = #sxxssx# filled in by PRDSAVMT ##sassuss

HKEAL 4 X(lzﬂax_No_Séa), Y{(liMax_No_Sta), SrtX(1:Max_No_Sta),
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& 9rtY(i:Max_No_Sta), W, V
INTEGER#2 1, J, No_Sta, StaNo, SrtN(1:Max_No_Stal
COMMON /Sta Loc/ X, Y, BrtX, SrtY, SrtN, No_Sta

W o= (SrtX(1) - I) #% 2 + (SrtY(1) — J) #» 2
Closest_Station = .FALSE.
DO 1 StaNao = 2, No_Sta
V = (SrtX{(StaNa) - I) %% 2 + (SrtY(5taNa) - J) *» 2
IF (V .LE. W) THEN
IF (V .EQ. W) THEN
IF (SrtN(StaNo) .LT. SrtN(1)) RETURN
ELSE
RETURN
ENDIF
ENDIF
1 CONTINUE
Closest_Sta'lion = .TRUE.
RETURN
END

SI!BROUTINE Compute Map Coordinates(X, Y)

This routine accepts the latitude and longitude of a point and
returns the x and y map coordinates of the point representing
the ‘horizontal’' and ‘vertical’ distances, respectively, firom

an ‘origin’ on the map of (8.5, 0.5).

The map is a polyconic projection about a central mseridian

(88.2088 degrees west of the prime meridian for Superior).

On entry,
% is latitude in degrees and decimal degrees, positive from the

equator north.

y is longitudé in degrees and decimal degrees, positive from the

prime meridian east (negative west of the p. m.).
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On exit,

X

y is distance in kilometers $rom point

is distance in kilometers from point

IMPLICIT NONE
REAL#4 R _ M, X Offset, Y_Offset, Radius

(9.5, B8.5) right.
(8.5, B.3) up.

PARAMETER (R_M = #sxssxxser filled in by PRDSAUMT *weesxxaus

PARAMETER (X_Offoet = aaeas filled in by PRDSAVMT s&xasaxxas

PARAMETER (V_Dffset = ##axs filled in by PRDSAVMT sesssxxss

PARAMETER (Radius = ### §filled in by PRDSAVMT ##stisxss

REAL®*4 X, Y, Lat, ton, Tp, Snpl

Get latitude in radians and longitude in radians from reference

meridian.

Lat = X / 57.29578
Lon = (Y — R_ M) / S57.293578

Tp = TAN(Lat)

Snpl = SIN(Lat) # Lon

X = Radius # SIN(Snpl) / Tp

Y = Radius * (Lat + (1. —~ COS(Snpl)) / Tp)
X = X + X_Dffset )

Y =Y + Y_Offset

RETURN

END

SUBROUTINE ID_String(8t_ID)

This routine returns the concatenated binary ihage

2-byte integers, contained in the unlabeled common block,

4-byte string. An effort is made to enable subsequent

by latitude first and then longitude. Two-byte

of the two

integers

as

ordering

are
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GUBROUT [NE DateSequence (Day, Manth, Year, SeguenceNumber )

canstants, and arithmetic are 16-bit integer only.

IMPLIETT NONE
INTEGER®2 Day, Menth, Year; SequenceNumber
IF (Year .11. 1980 .0R. (Year .EQ. 1980 .AND. Month .LT.
CALL DS{(bay, Month, Year, SequenceNumber, 1896)
SequenceNumber = SequenceNumber - 835
SequenceNumber = SequenceNumber - 327467
RE TURN
ENDIF
¥ (Year .L7. 1988 .DR. (Year .EQ. 1988 .AND. Month .LT.
CAaLL DS(Day, Month, Year, SequenceNumber, 1908)
SequenceNumber = SequenceNumber - 32142
RETURN
ENDIF
CALL DS(Day, Month, Year, SequenceNumsber, 1988)
RETURN
END

This routine caomputes the number of the date, with days numbered
sequentrally from -32768, corresponding to 12 June 1898, through
327867, corresponding to 15 November 20877, All variables,

3)) THEN

3)) THEN

SUBROUTINE DS(Day, Month, Year, SequenceNumber, BaseaYear)
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tﬁis routine computes the nusbher of the date, with days numsbered
sequantially from | (corresponding to the base date). The base
date sust be 1 March 19898 or & March on any LEAP YEAR nat
greater than 2010. Vates sust be between the base date and the
base date plus 32766. (I. e., the logic is correct only for
dates post—190@8 and pre—-2100 since 1980 and 2104 are not leap
years but 2000 is. Thus, tests for non-leap years on century
boundar 1es except those divisible by 488 which are leap years,
are avoided.]l This routine is set up to use only 2-byte integer
variables and to avoid intermediate use of reals in the

evaluation of expressions. See Dr. Dobb’'s Journal 80:66--70.

IMPLICIT NONE

INIEGER#2 Day, Month, Year, SequenceNumber, BaseYear
SequenceNuaber = Year - BaseYear - 1 + (Month « 9) / 12
SequenceNumber = 365 # SaquenceN\:lmber + SequenceNumber / 4

& + (1S3 = MOD(Month + 9, 12) + 2) / 5 + Day
Rt TURN

END

SUBROUT INE SequenceDate(Day, Month, Year, SequenceNumber)

fhis routine computes the date of the number, with days numbered
sequentially from -32/68, corresponding to 12 June 1898, through
32747, corresponding to 15 November 2@877. All variables,

constants, and arithmetic are 16-bit integer only.

IMPLICIT NONE
INTEGER#2 Day, Month, Year, SequenceNumber, Intermediate
It (SequenceNumber .LT. -32141) THEN

Intermediate = SequenceNumber + 32767

Intermediate = Intermediate + 838

CALL SD(Dbay, Month, Year, Intermediate, 1896)

E TURN ’
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ENDIF
IF (SequenceNumber .LE. @) THEN
Intermediate = SequenceNumber + 32142
CALL SD(Day, Month, Yesr, Intermediate, 1908)
RETURN
ENDIF
CALL SDhD(Day, Month, Year, SeguenceNumber, 1988)
RETURN
END

SUBROUTINE SD(Day, Month, Year, SequenceNumber, BaseYear)

This routine computes the date of the number, with days numbered
sequentially from 1 (corresponding to the base date). The base
date must be 1 March 1980 or 1 March o any LEAP YEAR not
greater than 2818. Dates must be between the bhase date and the
base date plus 32746. fI. e., the lagic is correct only {for
dates post-190@ and pre-2108 since 1980 and 2108 are not leap
vears but 2000 is. Thus, tests for non-leap years on century
boundaries except those divisible by 400 which are leap years,
are avorded.]l This routine is set up to use only 2-byte integer
variables and to avoid intermediate use of reals in the evaluation

of expressions. See Dr. Dobb’'s Journal B80:656-78@.

IMPLICIT NONE

INTEGER®*2 Day, Month, Year, SequenceNumber , BaseYear

Year = (SequenceNumber - 1 - SequenceNumber / 1461) / 365
Day = SequenceNumber -~ 3465 #* Year — Year / &

Month = MOD ((5 # Day — 3) / 153 + 2, 12) + 1

Year = Year + BaseYear + 1 - (Month + 9) / 12

Day = Day — (153 & MOD (Month + 9, 12y + 2) /7 3

RETHRN

END
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PROGRAM PRupar=DiSAVgMeT

by TEC 11, last updatwd 250ct88 {for PC, 23d=cBB
Russiarn aap setups added by T8H 88 junyd

This routine reads the2 source code Ffile: DISAVMET.SRT  and
modifiws it, in preparation for its compilation, for us® in a
specific Breat Lakes Basin wr Russian river basin.

This is done smo that dnly 2 aingle master rcopy of source cods,
DISAVMET.SRC, must be maintained. Informaltion is passed to this
routine through the filws: DBSNNM.

NOTE: Bubbamin numbers must be assigned in  the map so  that
consecutive numbers represent adiacent subbasins (physically
touching) on the map., Thus any consecutive range of numbers
corresponds to a “"closed sst” {(not te more than one
wutual ly—-exclusive subsets). E. g., subbasins 11 and 12 on the
Superior sap smust have 2 cells defined between them in the 8t.
Mary’'s river as code '23° (a dummy code on the Superior map for
connecting msubsets) or the subbasins should be renumbered so that
11 and 12 become wither 1 and 22 or 22 and 1, respectively.
Another example is the joining of islands with their associated
subbasins with dummy codes. The only mxception to this rule is.

for the area outside of the gntire basin, E. 9.y "subhasin®
code 24 in the Superior map represents the area outside of the
entire Lake Superior Basin. Likewise, "subbasin" code 8

represents the lake which is also outside of all of the actual
subbasins. ’ :

The Russian river basin maps contain only 1 subbasin (the wntire
basin) and therefore have only 2 possible codesy I=in the basin,

I=out-of-basin.

The Max_No_Btas ;.riabl' governs the size of the Thisssen

9
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weights data base that will be maintained on the disk. Changing
this value will destroy the old Thiessen weights data base files
(THESN _DAT.xxx, THSN _HSH.xxx, and THSN_SYM.xxx) and begin
building the data base again. Thus, it is desirable to change
this variable infrequently which can be achieved by setting
Max_No_Sta$ large; on the other hand, setting it ton'large will

waste disc space.

IMPLICIT NONE

INTEGER*2 No_Sta, [, N_Map Width, N_Map Height, N_Max No_Sta,
& N_No_Subbasins, N_R_M, N_X _Offset, N_Y_UOffset, N .Radius,
& N_Switch, N_Buflen, N, J, iStrien, No_Subbasins, Map_Height,
% Map_Width, Count, k, N _Cell_Size

INTEBER*4 Buffer Length, BL2

CHARACTER*3 Map Width$(?), HMap_Height$(9), Max_No_Sta$(9), L,
& Linex1@@, No Subbasins$(%?), Name(9)#1@, X_Offset(9)*12,
& Y Dffset (P)%12, R M(P)xs6, Radius(9)%b, Buffer_Lengths$sb,
& Cell_Sizet(?)

; SUF  MIC  HUR STC ERI ONT  CHA
URA  EMB
DATA Max_No_Sta$ / 15@8°, 280 72@°, 10@°, 200 ', 250", 12a°,
& ‘1@@°, 108/
DATA No_Subbasins$/ ‘@22, @27, 829, 347°', '@2i°, '815°, 087",
& ‘@01, ‘801’ /
DATA Map_widths /759, 471°,'S51°,°'239','583", 455', 183",
& 391,428/
DATA Map_Height$ / 515°,'6@7° ,'S75', 183", 423", 394", 311",
% 433, 3487/
DATA Cell Size /' @oi-, @31, a1, ‘881, '2a1°, a1, ‘881,
& ‘22, ‘ee1 s
DATA X_Offset /' AB6.@3915@°, SUP
& < 227.97353@°, MIC
279.796362", t- HUR

& : &4.526407 ', [ of
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& 298.661228 ERI
& 262.877366 7, ONT
B 89.082675% CHa
& 284 . 1632227, URay
& AUGLRISLEY MR
DAL v il vset VA% G TR S R4 B o810
& D315 TP A Y R
& oA rgrd L usnga s FRI
& ShhdE . AR A
& B R A INESIS M AV Ll
& 2R P
& PR IS TR Uin
R < , LI
& HEE R IR L R 31 kg
DOLA KoM TS < R N RS
& ETCI S I A M1
& Hi. /7 . LR
& I s U 874
I al.7:7, EHL
& AT R INT
& 73340 CHiR
£ B54.99°, LIR#
& S5.8% 7 EMG

Map calibrations yielded rose ¢ 1 63841 ko (HURON) , 1.85290  km
(SICLALIRY , and @, 456160 km (ONTARITYY .,

DATA Radius /s a365.2°, sUP
& 6363.7 7, MiC
& ‘&346.2°, HUR
& Ta328.6°, STC
& '4338.3°, ER1
& ‘6341.8 ", ONT
" ‘6339.6°, CHA
& ‘3a14.5 . ) URA
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& ‘6034.0° / EMB
DATA Name / 'SUPERIOR -,

% ‘MICHIGAN -,
L3 "HURON *
& ‘STCLAIR y
& "ERIE Ty
& . ‘ONTARIO Yy
% "CHAMPLAIN
& "URAL "
% "EMBE o/

cTSH K =10

cTSH PO 1 I =1, 6

c To do only USSR rivers use the 2 lines below. Otherwise

€ use 2 lines above.

{ = 7 TSH
po1t1, 1 =28,27% TSH
K =K + 1

Count = @

READ (No_Subbasins$ (1), 4881) No_Subbasins
READ (Map _Height$(1), 40@1) Map_Height
READ (Map _Width$ (1), 4@801) Map Width
READ (Max_No_Stas(I), 4281) No_Sta
4001 FORMAT(1I3)
L = Name(l) (1:3)
IF (K .G7. 1) WRITE(A, 4) L, Count
4 FORMAT(1X, 'DISAV’', A3, ".N14', I35, ' lines’)

Test if map available.

IF (Radius{(I) .NE. @0.@8') 60TO 15

12 WRITE(&6, 30815) Name ()
3015 FORMAT (1X,A1@, 'Basin map not availableino program generated! ')

CALL EXIT(1)
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c Prepare Buffer Length string.

15 Buffer lLength = Map_Height + 1
Buffer Length = Buffer Length * (Map Width + 1) / &
BLZ = No_Subbasins + 3
BL2 = BL2 # No_Sta » &4 / 2
Buffer_Length = MIN(Buffer_Length, RIL?)
WRITE (Buffer_Length$, 4802) Buffer | ength
49082 FORMAT(14)
[
c Update DISAVMET source file and place updated copy in
c current directory.
c
OPEN(UNIT = f, FILE = ‘DISAVMET.SRC , SIAILIS = "'OLD")
CALL SYSTEM(
& CIF EXIST DISAV' // L // ".NI4 DEL DISAV // L /7 "«NI&’)
OPEN(UNIT = 2, FILE = 'DISAV’ // L // ~.NI4 . STATUS = °NEW’,
& CARRIAGECONTROL = °LIST")
WRITE(2, &)

6 FORMAT('c’,
This file is an internediate file only and should’,

13 /e 'C
& /, 'c be deleted im-=r: .lely after first compilation.’,
& /., ‘c Changes *. source code should only be made to file’,
& /, ‘c DISA S (.8RC from which this file is derived by’,
& /y 't program PRDSAVMT. -
& 7, e
N_Map Wid+l, = @

N Map Height = ©

P Max No Bte = @

N No_Subhasins = @
NRMN=8

N_X Offset = @

N Y Gf¢inpt = @

N Radiunx = 8

N Switch = @



-127-
N _BuflLen = @
N Cell Size = @
108 READ(1, 1008, END = 1i5@) Line
180@ FORMAT (A10@)
N = iStrien({Line)
1IF (Line(7:17) .ER. 'PARAMETER (') GOTO 1@1

c Skip null lines.
If (N .EQ. ® GOTO 100
[= Skip comments.

IF (Line(i:1) .EGQ. ‘'C° .0OR. Line(1:31l) .EQ. ‘c’) GOTO 180
148 WRITE(2, 1881) (Lineld:d), J = 1, N)
1881 FORMAT (188A1)
Count = Count + 1
IF (Count / 10@ + 108 .EQ. Count) WRITE(&, 3) L, Count
3 FORMAT (1H+, 'DISAV', A3, °".NI4‘, 15, ° lines’)
6070 100

181 IF (Line(18:24) .NE. 'Map_Width’') 6070 182

Line = Line(1:2&) // * = ' // Map_Width$(1) 7/ “)°
N_Map Width = N _Map Width + 1

N = 33

GOTO 140

182 IF (Line(18:27) .NE. 'Map_Height ') GOTO 1@3
Line = Line{1:27) /¢ * = ° // Map_Heights$(l) /7 ")
N_Map Height = N Map_Height + 1
N = 34
GOTO 140
183 IF (Line(1B:27) .NE. ‘Max_Nao_Sta’) GOTO 184
Line = Line(1:27) /7 * = ' // Max_No_Stas(l) /7 ")’
N Max _No Sta = N _Max_No_Sta + 1
N = 34
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GOTO 14@
IF (Line(18:29) .NE. °‘No_Subbasins’) GOTO 401
Line = Line(1:29) // ' = ° // No_Subbasins$(l) // ')~

N_No_Subbasins = N_No_Subbasins + 1

N = 3&

GUTO 142

lFl (Lane(lB8:28) .NE. 'R_M) GOTO 6@2

Line = Line(i1:2@) /7 = = // R ML) /7 "y’

NRrRM=NR®M:» 1

M- )

GUIT 14%

{F ane(18:2%) .NE. "KL (ffset ) GLIG 93

Laneg = Lrnsciogay 270 0 EEERD S BN T G AV 3
MOX Uifselb oK DE P e
No= By

BUTLH (49

F Lana (L8 25 UM Y O Faet ') GUTL 444

Pang ~ L inetiy%9) 7/ ALY Lbtner iy /70 )0
N Y Offset = N Y Ofisst + |

M o= 41

GUIL 140

I (Line(18:23) . ME. "Radiuas’) GUIL L85

Line = Lined{:1233) 7/ ' = /4 Radins () S/
N Radiwus = 8 Radius +

No= 33

GOTo 149

IF (Lineiig:??) JNE. "Hasin Mame ) BOT0O &6

Lane = Lwnellz??) /7 = "7 /% Ff T )

N Switch = M Switch + |

N o= 36

HOTO 148

IF (Line(1B8:3@) .NE. "Butffer Length’) BOTO QA7
ti1ine = Line{l:3@) // ' = /7 Buffer Lengths //7 ")
N Butien = N Bufien + 1}

N - a8 '
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60OTO 140

607 IF (Line(1B:2%5) .NE. 'CellSize’) GOTO 140
Line = Line(1:25) // * = * // Cell _Size(l) /7 ")~
N _Cell Size = N_Cell _Size + 1
N = 32
GOTD 140

185 CLOSE(2, STATUS = 'DELETE’)
WRITE (6, 300%) .

30BS FORMAT(1X, "‘Master source code for DISAVMET.N14 has been
& ‘unacceptably altered!'’, /, 1X, ‘Forecast aborted!’)

CALL EXIT (1)

888 WRITE(6, 1283) L
203 FORMAT (1X, 'Problem with "PROVSNAL. ' ,A3, " "jupdating aborted.
CALL EXIT(1)

tlpdating complete; check for proper number of changes.

158 IF (N _Map_Width .NE. 3) GOTO 1@S

IF (N_Map_Height .NE. 3) GOTO 1@5
IF (N Max_No_Sta -NE. 8) BOTO 1@5
1IF (N_Np_Subbasins .NE. 2) GOTO 185
IF (N R M .NE. 1) GOTO 185

IF (N_X Offset .NE. 1) 5070 105

IF (N_Y Offset .NE. 1) GOTO 1@5

IF (N_Radius .NE. 1) GOTO 1@5S

If (N_Switch .NE. 1) BOTO 1@5

IF (N_BufLen .NE. 1) GOTO 1@S

CLOSE (1)

CLOSE (2)

WRITE(&6, 3) L, Count

1 CONTINUE
END .

v

")
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INTEGER#2 FUNCTION iStriLen(Symbal)
IMPLICIT NONE '
INTEGER#2 [
CHARACTER# (#) Symbal
I = LEN{(Symbol)
IF (1 .EQ. @) sOTD 2
IF (Symbol (I: 1) .NE., ' ) GOTO 2
I =1-1
G070 1
iStrLen = I
RETURN
END



TE. Kponu 11, CB. O®eppoHckMi. BansiHne HU3ME@HEHHUR kiauMaTa Ha
ryugponorio Kacnuucxoro mopst. Bemn. 2. [lpocTpaHc TBEHHOe veCpegHanne
TOMEYHHX MeTeOopROoONorvYeckmux uaMepeHun. M, 1990, c. 1+130.
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AaHHaA pagoTa ABAAGTCH MePBOH WP CePHMH, NOCBAMEHHOW PeIVALTBE—
TaM npoexTa "BAMSHHe H3MeHEeHHS K/KMMATA HA THAPOJOrHWK Kacnuackoro
Mops™.  [poexToM HaMe4aeTCs NOCTPO@HWE ['MAPONIOrMMecKKHX  MoaeneM
caccentia KacnHACKOro MoOPR M MCCREAOBAHME BIIMAHHR HIMEHEHWN kKIMMATA
fI0 CUEHAPHsIM MOAGNIeH OCIMeH UMPKYIAUAK ATHMOCSEPH HA rHAPOROrHYeck ke
NPOUEeCCH SacCerHa.

ONUCaH Cnocos NOCTPOSHHA UKGPOBHX KapPT BOJOCGOPHONO GaccepHa
ANS KUCONL3OBAHMUA B NPOrPAMMAX OGPAGOTKH AAHHHX, RASPAGOTAHHHX B
JSasopatopnn Besmkux oaepn CHOAA, 3HR Apsop, Mruuran, CHA Kpoaum H
Xaprman <1983). lnoposue xapRTH GACCEMHOB TPeSYWICA Ans  onpe-
ASN@HHUR NPOCTPAHCTBEHHO YCPEAHeHHHX BeJIMUYMH 10 TOYeMHHM J3HAYEHHAM
METeOPONOr HYECKUX NEepPeMeHHHX. MeToaAn4eckne acnekTH W coaepxaHHne
NporpamMM, HEOSXOAMMEX AR NOCTPOEHUA LMGPOBHX KapT N0 MAcCHBAM
CPaHHYHbX TOYEX GACCEAHA, ONUCaHH B TeKCTe, a CcaMM RPOrpPaMMd
npHBeaeHH B NPUAOKEHHSX.

OTBeTC TBeHHHN pPeAak TOP;
fMipod. I"H. l'oayses-

@ HexayseaoMct # recw CKuA XCsmTeT AH COCP, M, 1990 r.
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This paper is the €firwt in a series describing work on
the project: "Climate change impacts on the hydrology of the
Caspian Sea".: The project anticipates the construction of hydrolo-
gical models of the Caspian Sea and its contributing hydrological
bagins and the study of climate change impacts (taken from atmos-
pheric global circulltiéﬂ model simulations) on hydrological pro-
cesses. ) ’

Buelow, we describe construction of digital maps of hydrologi-
cal basins for use with data reduction procedures developsd at the
Great Lakes Environmental Research Laboratory Crolmy and
Hartmann, 1986a). A digital map of a basin is required for
detersining spatially—averasged hydrmﬂ:mnloﬂcl] variablus from
point values of these variables. The programs used for ' building
digital meps from houndary points sre listed inh the Appendices and
they are described in the test. e

Editior
Prof. 6.N. Bolubev
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1. Bsegenve

Mpoek TOM NPEeAYCMATPHBAETCSH BHIONHeHME CASAYIMX OCHOBHLX >TAanos:
1) nocTpPoeHHe UHSPOBLX XKapT SaccernHa Kacnuuckoro Mops, . a8 npoc-
TPRPAHCTROHHO® YCPefHeHHe I"'MAPOMET@ODONOIMYECKOR HHSOPMAaMMKM CYTOYHO-
ro PASPeNEeHHS CO BCOX CTAHUMA GAcCCenHa, 3) NoOCTPOSHHS rHAPOROr -
YeCKOH MO@NN CACCEAHA, 47 KANMEPOBKA CHAPONOTHMACKON MOAean, B)
AOCTPOSHHE MOAGNH, ONMCHBAKLMEH WCHAPeHH® C KACAMACKOrO MOPH, BXJI0-
YaXmee Te Xe 4eTHPe JTana pacoT, 67 NPOrHO3 MHMAPOJIONHYACKMX  M3Ma~
| HEHMM O KJIMMATHYECKMM CLGHAPHAM, 7) CTATHCTHYECKMA = aHaaus
- pesyILTRTOR ‘

NPOCTPAHC TB@HHOS YCP@AHEHW® MAPOMETECPONIOrHYECKOR  UHEOPMA=
UMK, NOAYYEHHOHR CO BCeX CTaHUMK GacCeHHA, NPOROANTCA MeTOQOoM THe-
ceHa. 2TOT MeTOA ABASIeTCH OONGE TOYHEM MO - CPABMOHMD €  NPOCTHM
2PUPMETHYECKHM YCP@AHeHHeM, NOCKONbLKY OH YYHTHBAST HePAPHOMOPHYK
NJOTHOCTL PacCNOJIONEHHS CTaHuMK. Metog cocTonT B onpeaesieHHH
BECOBOA ACIHM XKaXACH CTaHUHH, NMPONOPUHOHANLHOA NNOEAAM €€ BIKSHHA
Nunomaaer BIMAHKMA CTAHUMK OrPaHH4YeHaA CTPe3KaMM, paBHoyAafNleHHhMH OT
coceaHns CcTaHuMM (PUC.1) M OSPAIYIIMMA MHOIOYIONbLHHK. OTHOmEHHEe
NAOWAAN MHOI'CYT'OfibHHKA X NJONRARAH BCEro GaccerHa onpejesisieT BecoBYL
AOMO  GacerHa, xOoTopas NOKPHRAeTCR OAAHHOW CTARHUHKEN. Nposoas
AaHANOrMYHHE BHUMCJAOMMS ANl BCex CTaHUMA, NOAYMHM pPsia  BeCcoBHX
SHAMEHHMH, OTPaXEmHX OTHOCHTENbHO?  BAHAHHE xaxaon CTaHRHH
SsaccenHa. T Beca B CyMMe PaBHH eQMHMUe M HCOONBIYIOTCA  Kak
MHOXHTENIM NPH BHYHCNEHHWH NPOCTPAHCTBEHHO YCP@AHEHHHX 3HAveHMA
I'UAPOMETEOPONIONMYECK X BEJIHYMH BHYTPU SACCenHA.

TNepeceyeHre MHOroOyroJibHMka TUCCeHa C NACHAALK GACCOHMHA MOXeT
GHTh ONPeAeneHoO NOCPeACTBROM TeCTHPOBAHHA BCeX TOMe@X Ha XapTe ¢
BHAGNOHNAS TeX M3 HHUX, KOTOPL® FBJAKICA OOCIGHMMHM M ANS MHOTOYIOJILHUEA
W ans nnomanM caccenHa (Kposu ¥ XaprMah, 1988) . OSWMHO rpandua
caccenya NpPeACTABASIOTCH Ha KapTe B BHAe PrAaa TOoveKk, CO@AHHEeHHLX
OTpeskaMH  NPAMOKN: TOYHOCTD NPOACTABIEHHS BO3PACTAGT C  XOAHMECTBOM
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lopomas xapTa ¢OPMIPYETCA NOCPEACTBOM HAJIORSHMR OOXADTOBOA
CHCTeMM XOOPAMHAT HA BLHSPAHHYD OSNACTL KapT™, Kkax aTO noxasaHo,
HANPUMOP, ANR POXM Ypanl H#a puc. 8. OHA ONPEANNNET, B KBKYD OGHACTDL
nonasseT xaxAsM JAGMONTADHAN AYGRKA STON xapTH [IpH apyroM cnocose
SOPHMHPOBAHNA XAPTH MOKHO HUCNONLIOBATH XOOPANHATM TOUEK HA rPpaHHue
PanrOMa (MENOONEE NPOCTO, OCYNMACTEAMETICA B MPOUECCe®  OUMIPOBKHD.
HECKONBXD NOMOGMMX XKBPT OTAGALMMN OGAACTEA MOTYT 38TeM COBMe-
RATECS, OOPEOYN MHOFODRRCHHYD KBPTY. :

3._NoaTpoeime

DAnVM ONUCAHKE, TOFO K&K ONPeASSAXTCA KOOPAWHATM TI'PAHHLH. OGNACTH
ans ¢OPMMPOBAMHA NO HMUM UMGPOBOR XaAPTH

3.1. !m SOBAMME XapT

Anm Nepesosa TOMeX KAPTH, ONPeAGNAeMMX NO HX EBMPOTe U ° Jonrore, B
DEXBDTORMN KOODAMHATM BOCHGALIYEMCR NOMMKONHYECKOR NPOSKUMER. STa
NPOEXUMST HCMNOABLIOBANACL  VMCKAKMMUTONLHO ANR  KPYNHOMACWTAGHOTO
xapTHpoBauust 8 CHA 40 1950 .rogos (lManaep, 19682). NosMxonnyecxan
APOSKUMA UACTH TNOPEPXHOCTH CEapPM COCTONT HI PANE  XOMHM4ECKMX
MPOGKUMA, B KOTODMX KAXARA JIMHHA EMDOTH NPOSUUPYETCA HB  KOHYC,'
KACAT@bMNA K COOPe BAOCHL JIMHUM EMPOTH. S2TeM NOBSPRHOCTR XARIOTC
XOHyca PASBOPAUMBAeTCH Ha NROCKOCTN. Bumon YPapHeHMRA
NMPEOSPABIOBAHMA MNPHBOAUTCH HA DHUC. 4. 2TA NPOSKUMA  NONYNAPHA
GAAroOAAPH NPOCTOT® NOCTPOSHHUA (Tt n Aaavc, 1948). OMa  mMpoxo
MCToNbaoBanach T'eGNOrHYeCKOA CAYEGOA CEA AN TONOrPedvecKof
OSPAGOTXH PeJYALTATOS CreMOX. Mo npaxTuky CHA, H2 EMPOTHMOM OTPed3Xe
00 1036 ¥M N0 OBe CTOPOMM OT MODMAMAME OTCHETA OEMEKA B = MACHTRGE
He npesumaeT 1% . [locKONbKY B HANPABIGHMM MEPHAMAHE OTCYETE M
BAOAL NMHMA DABHOM AOATOTH TOYHOCTL PACCTOMMMA BHCOKaAM, TO sTa
NPOGKUW B OCHOBHOM  MCNOABL3YeTCA - ans osnacTen xapT,
opHeHTHPOBaNMMX® ¢ BOCTOKA Ha 3anas KOOpaWMATM (x, y> HB puc. 4
MOCYT 6HT B  AANLHOWMeM CMEMEHN NVTEM AOCABAGMHA K. - HWM

SN

/

e
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AOTONHMTONbHMY CHATAGMNX, TAKX UYTO HAYANC KOOPAWHAT - KAPTH evaer
PACMONOKGHO B YAOSHOM MacTe. JANA QlMCAHUS KAPTH TPesyeTcs aﬂaﬂuo
YeTHpex NapaMeTRPOBs: MePUANAHAa OTCYeTa, PasMYCa 3eMiv, U  CHOmeHHR

o OCAM X MU Y.

NapaMeTPH  NOJMKOHHYECKOR  MPOGKUKWH  HAXOAATCA N0 nporpaMMe
POLYCDN.FCR, NpvBefeHHON B NPUIOXKEHHMM A OHA uUCroNb3yeT npH -3
MMCNEHUAX PAN NPOCHHX TOYeK KADTH, 3BAZHHHX ONHORPEMEHOMHO B  BuAe
NAapH reorPasHUeckmUs KOOPAVMHAT (EMPOTA,A0MroTa) ¥ PaccTOAHUS x,y),
KOTODHE MIMEPEHN NEPNeHAMKYNSPMO U NAPARNENBHO X MEPHAWAHY OTCUYETA
COOTROTCTBEHHO. [IpOSHHe JIHAMENHA PAAMYCA 3eMAH U MePUaMaHa oTcueTa
TAKNG AOMKHH SuTH S8a8HE OTMETHM, YTO MePUAHAHN HA XApPTe He
napannensdy. B TO BPeMA KAK HAMANO KOOPAHMAT MOXET OMNTh BHEPDAHO
NPOU3BONIBNG, OCH KOOPAWHAT AONXKMK OSHTb NADAIGNLHN  MepHAKaMY
oTcueTR. PRy NMPOGHYD  TOMEY KBPTH YCTRHSBIUBAeM TOYHO, NyTeM
NPHSTHESHKE, ONPEJeNAR CMARPHUA NO OCAM x U Mo y. Taxum ocSpasos,
OBUSKY B HOMEPOMMH DACCTOMHME X WM ¥y T HAYANIE XOOPAMHAT OTDEERTCR
B CHONOHMRR 1O x U NO y. OUHEKM UIMBPENMA  MUHIMUSHDVIOTOR  TIyTeM
mumnmmmunmohmﬁ. rae mMpoTe ¥ acarcTe
MOCYT GTh oﬂnmnm t-zcmm TOVHG.

ﬂmnm ucnounwr ocmu nep  SMPOTE-aONITOTR . M
mm:ammmmmmmm $ - DM
paguych MM, XOTOPMS muuiomvwr "SYMMY XBBAPATOR . PECCTOMHMA
muvnmmmm.mmmﬁmmm W nanyweinm
- IPW NPOGEDRSORENMAX NAP WMPOTE-AOACGE W' Hx KOOPOMHAT HB . KapT.
mnmmmuzm H ONPeseNnsHN C MHHHMRABHON
mmmnmnﬁ,%ﬂumm wmcTE SR
mucnmnom't&'mnmrm DEMEKS  MOHIDRKHN
mmwm mmcmumnmu REXORASHHD
mwmmm.mmma:
mm(-m.nhm ‘GENO | ACTIYMSHO om o
NINBPSIMIAX NAN CUNEPCEKE, TO HAHAYVIEPS NDNENIKeHNE cosnasmer ©
apotwasd. EC/m NPM SNPOKCHMAUMK SMND YXAISHE TOAMO om,.mp.



TO OHAYeHMS MepHAMaHa oOTcYeTa K paanyca 3Seman &yayr TaK X
COBNALATD C NPOGHWNMA.

BC@® PaACCTOMHMA NOAYYAaeM B @AMHMULAX, YKA3AHHMNX NOALIOBATENeM
Nporperda POLYCON.FOR B MpuicxeHnd A ONPeAenseT KOHOTBHTY Ann
NEPeBOAR HIMEPEHUS HA KAPTe, NPOBOAHMHX P AKAMAX, U PACCTOAMMA  Ha
XaprTe, HMSMEPeHHMX B KMIoMeTPax. [MPOTH (rpagycs X cemepy oOT
OKBATOPa) M AOArOTH (rPEBAYCH K BOCTOKY OT MePHAWERHB  OTCMETR)
ACAMHN FBABBATRCA B AECATHX AGAAX [PBAYCA, TBK kak ® NPOrPaMMe OHM
nepesoawToA W DAGMAIN MOPHAMBH < OTCHOTS TKES < GRABH B AGCATMX

AR TPEgYeR K BSCTOKY OT MCXOAHOrO MOPHANAHS.

8.2. HopMAZHORLNA NApaMeTPOS KapTM

flocne ONpeAeneHHs NaPaAMATPOR NPOOKUMM KAPTH BWUMCIANT NapaHeTPH,
HEOSXOANMLIe ann nonyveHHs HOPMAJIH3OBAHHOIO MACCHBA. B
nporpamme  MAKEMAP.FOR (Mpunoxenns B HCNTONLAIOBANK napaMaTPM
NOJIMKOHUYECKOA XaPTiH, PA3MEePH KAPTH ¥ BHSPaHHHA pasMep siveek. C ee
NnoMoibo napamMeTPH H PACCTOAHUSA NePeCYHTHBANTCR » TepMHHax
@AMHHYHORN AMEMKH U BBOAWTCSH CARME KAPTH HA NOJOBMHY HMYeHKH, Tak
HYTO BHYWCHEHHA PacCTOAHMS OT BHOPAHHOA TQYKH A0 UeHTPA HAveAKH
MOrYT OHTh NPOHM3BEeAeHH NO NePOMy HMUXHEeMY yrily siMenaxn. HoxawvyeHue
AocaBileHHs1 NTONOBMHE fAveHrkH Kk OGenM KoopanHaTaM ANGO AN TO4KWY,
NGO ANA BePUMHE AMeAXH NPH  XAKAOM BHMHCI€HMHM PaCCTOAHWA MOXeT
NPHUBEeCTH K OSHAMMTENbHOMY COKpamleHW BpeMeHH cuveTa. 3TH KoopanHaTH
HCNOJLIYIOTCA IPHM BHMHCAeHMH B NporpaMMax NACSAAHOrGC  yopeaHeHus
MeTOAOM THCCeHa, NPH OCPAGATKEe ABHHEHX B NOvTH PeaAlbHOM  MaclTade
BpeMaHH, B NPOrpaMMEX POCHO30B, B KAMMATHYECKKWX nporpamMax (Kpoau
¥ XapTMaH, 19866), B TAKNe® B APYI'MX MOAGNsX, I"Ae BAHO OXOHOMMTDL
BpeMA BHYNCH@HHSI.

3.8. Cpann'tte npeOSpasoBaRUA

Jlocne Toro Kak NapaMeTPH NPOeXUMH KapPTH HaARAGMM, TOUKH - CPaHHUN
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OBNACTH MOFYT GHWTb WCNONBAICBAMM ANl  ONPOAGNGHHS SYeeK MACCHBA
UMGPOBOA KAPTH, PACHONOXeHHX BHYTPH OGHAACTH, 4 RAYeeK BHe 3TOH
osdlacTH. fiporpaMMa MAKEMAP.FOR B Mpuwiokennn B NO3BOARET CUHTATL
$ANMJ} TOU@K FPAHHIHN M CTPOMTHL UHMOPOBYD KapTy OSnacTH. TOUKH ACAXHH
PACNOJIAraThCA B NOPAAKE OCKOAA TFPAHKIHN, & NePSam K [OCAeAHAN TOMKH
ROMXHH cOBNAAaTb. TOMKH AONAHH COCTOATL H3 .nap ‘“mMpoTa-goarora”,
NPHYEM DMPOTA CTOMT BHAUYANG M xaxgan nNapa COCTABANGT QAHY 3ANHUCEH.

flonpsopaTensy AOAKSH BCTABMTL NABPAMETPH NOAMKOHMYECKOR KapTh
(noayvyeHHne K3 nporpaMmn POLYCON.FOR) , pasmepn Kapth, U xenacMun
pasMep KAeTkH (paaMep sverxn). Bce pasMepd AONXHH  OMTh
camocornacosani. Bce MPOTH ¥ ACAIOTH AO/KHE OSHTE BHPAXeHH KAk
rpagycil Kk BOCTOKY OT NEPBOHAMANILHOrC  MePHAMAHA CHanpuMep,
88Pb=-883). IMPOTH ACNEHE OWTb VYXKadaHH B rpajgycax k cesepy OT
skpaTopa. [IXPMHE H ANMHA KapTH osagarTés paccTOoAHMAMHM (B  MMJASX,
KMIIOMETPAX, W T.A4) OT HAYAAA KOOPAMHAT HA KAPTe® K NPABOH  CPAHHLE
H K BEPxHOM IPaHNUe, COOTBETCTBEMHO, ANIR BCEeR OMIACTH, XOTOPas
AONXHA CHTL CUHMEPOBAHA. PA3MEPH AMGNKM 3BABKTCHA EWMPHHON U ASMHOW
W ONPeaessivT PAJIPONGHHe LHGPOBOR KapPTHL

flocKOAbKY NOJIOKSHMA TOYEK HA KAPTE NEPEPOAATCA B KOOPAHHATH,
TOYHOCTbL 3ajaeTCR pandon 1100000 cropoms svenxn. Te  AvenKH,
KOTOPH@ PACHONANAKICA SANEe YeM Ha 11000000 CTOPOHM SAYGAXH OT
rpaHiub, CHYMTERTCR PSCNOJNONAHHWNMY HA rCPAHULE. 2TA  TOUYHOCTDL
Or PAHHYHBAGT DAIMEPM UCTIONLIYOMMX KBPT A0 231472147 sAveex anA
4-cuTOBLN Uenux [zmap (8312146, B©:12146) » nporpame MNAKEMAP.FORI.
PasMeptl XapTH ACAIMM BMSHPETHLCA TRK, YTOSH napu “EMPOTA/ACAroTA"
NPEOCPAIOBBNNCS B KOOPAHMRTM NACEASM PAINGPOM -2147:42146 Ha
~2147:42146, ARCH KHICEEATS NOPONOANONIAR USAMX “HMCEON.

Kaxaan avenxa 1na xapTe TECTHPYETCH, ann TOrO MTOGKH
oNpesennTb, HAXGAMTCR AN OHA MR IPaHKUe. ITO  JLABETCH NYTeM
NePecHaTa YHCAR mpdpom CPAMMUN C TOPHIOHTRALHMM CEOrMOHTOM
nuHNK, mmx'pocmvo-ruﬂnumn. Ecan - nurmn
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nepeceKseT sy HYleBO@ MK YeTHOe YMCHO DPas3, TO Touka
HEXOZUTOR BHe rPpaMMus. 2TOT TECT He pasoTaeT ans TOUaK
PECTIOAONGHMEX HENOCPOACTBEHO HA rpaHnie (8  npeaenax ofHOR
MAMMOMHOR  OT Epes ek ). Tax uTO HOBONbLIOE UBCTHYMOS
nereceverie, CUNTAGMO® Kkax eanrns AoSasnsieTes | 4 mv
HMOMHH!'I xax mm."l:oc'r HB YMCNO nepeceveMMn ¢ rpasHuuen oyaeT
PRCCMETDHBETE OTH TOUKM K&K DAECHOAONSHMHNE HA rpammue. floc neavee
NODECEIHHE AN XAKIOA SAYEAKM OIPEXEeT  TOMHO  OTHOCHTNLHOS
TIONORONME KXAXAORA TOUKH. OaHo nohoxenre noxasHsaeT, cRONLXO
netNcaRMIA  BOOHWMXNO C©  rPaHMuen. Ecam  Avelika peciionomena  Ma.
lﬁw; 10 en npunucumsercs xon 1. B NPOTHBHOM cayume xoa Pasen 0.

B saxmouede npuBeseM npUMeP HSCTPOSHMA LHSPOBOR XBapTH  AnNA
cacceonHs pexd Vpan, snagavmer § Kacnuacxoe MOPe. HamvepexHun
NPGROMMAMCL, MCNOALIYS  MHOrOMMGTHME rapT  MBCETBGE 100,000
cocTaphadtwe I'VI'Kom COCCP # MaMmcrepcTBOM ofiopoMd CNA. . Buno
NONYyHeHO 18 JAANOS, XAXANA M3 KOTOPME ONHCHBAET OTPE3OK I'PAHMUN HAa
oaMoR M3 xapT. ANs XaxAOro OTDEAKS HAMePEHO B CPeAMeM No 18 . Touex
XaK B TePMMHAX BHPOTH M AONTOTH THK M B  TEPMMHAX  PACCTOSMMA:
accunce: X NePNeHAHKYIAPHO X YAOSHO BHSPEHHOMY MEPHMAMSHY OTCUeTA H-
"OPAMMAETH Y NAPANeAbHO MEDHANANY OTCHETA. BTU HIMEPEHHA MDHBEARHH B
Teemme 1 ans nepeoro  oOTpeaxa. [PBOHAMANLHEE NPOGHNE  SHAYEHUA
PagMyca JeMAH SHNM NPUHATH PaBHWMM 6028.441 xM ¥ 86.451° BMPOTH,
cooTReTCTBEHHO. [lporpama POLYCON.FOR B MNpunomerns A saTeM
YCNOALIOBANACH ANA NOAYUYEHHS MCTMMHEX MNAapaMeTPoOB MNOJINKOHMYECKON
IPOGKUMK XAPTH, NPUBeAGHHLHX B Tasnuue 2. BesMuMHa paguyca SeMmnH
MORET NOKAIATLCH BAHUXSGHHOMA, HO OHE OTPAXAST HAWIVUNGE MPHSIUEGHHS
] ﬁpmnax HEBASOK MACHTAGE HA WCXOAHOR KapTe, TAK YTO 3T0 He
comceM paamyc BemnM.

Nocne VC'Y'aDlOBJIOﬁHﬁ HAMAYYRIOrO MPHESITUREHHA AR KAKAOTC OTPe3Ka
xapTs ¥ nocne ucnonbsoaém-m BCOX OTPEIXOB AN onpeaeneHus nap
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KOOpAMHAT NMHPOT M AVTOT ANR XKaxAod vYacTH rpPaHuux AnA copMeme st

BCex chKOB GHNA NPpUMeHeHa OGLMHAS . NOAHK OHKYeCckxasn ApPoexUUs. 2ra

npoexunsa onpefessuiaces NPU paguyce 3eMnd, PaABHOM CpefHeMy SDUdMeTH

YeckOMy BCe@Xx PafUycoBs 3eMiu, BEMAC T@HHOMY N0 BsceM BOCeMHAanUaTH

KYCKaM, BXOASDIMM C BecamMM, NPonopLUMOHANIbHEMA KOHH“QCTBV Honoapdye-

MbiXx TOMEK BHYTPH Xaxgor'o Kycka. 2ToT pagvyc pPEBHseTca 6028988 kM

MHepvamaH oTcYyeTa BOAT nNocepearHe PaMOHAa (!4.990). 3HaveHUA X ¢ Y

CABAroB XAPTH BLSPAHN TAKHM OCPA3OM, YTOGH UEHTP XapTH 6wl  pacno-

PARCHOJONSH B NOBOM HUXHEM YI'ay ocaccepda X casnr 407.930432 KM,

vcaanr- ~4901.786098 kM. [IMPUHA KXaPTH W e BHCOTA BLOHPEIMCH

VAOSHEM OGPA3IOM Afs ONPeANGHUR BePXHEro NPasorc yria xapTa (MMpHHAa

KApTH = 779.419319 xM, anvMHa xapTH = 8631968584 xM). BennuuHa  sive~

ex BHSPaAHA YAOGHOA ANN NPeACTABNGHMA XKapTH B BMAe ABYMEPHOro Mac-

CHBA B NaMATH BHYHCAMTENLHOA MBIMHN Kaacca IBM-PC <(2xkm ua  2xw.

flocne oGPAGOTKU Boex 16 XVCKOB PEAMWUN NONY4YSHHEA S8RJ IMPOT #H

AONTOT ANA  BCEra GHCCOAMA . PEKH  YPRN  UCTIONLIOBAH -. NPOrPaMe

MAKEMAP.FOR B lpHiromenun B Ans NOCTPORHMR RHOPOECE K8PTH, HOKRSSH-
HOR HA Puc. 1. OKOHYATENbHLEA HBSOD NAPAMITPOP NpWseseH 3 Tadmnie 3.
IMpMHS M BMCOTE XEDTW NEPECHROASIMMDTON. TAK, 4TO. FRANAGA oTANOBNTCSR

TONEMHOA B OHY NYSARY, NAPAMITOM KAPTH mﬂﬁmﬂ. xu nbnaoqnd 1

Tassanue 3, AIA EMPHHM B OaRY Mxy. DagveTeM "nm-nm om&-

HYTYO HB MONCBHHY MYeAXN KEPTY, m YTD AHOAKH W mepau rmum
ADTH ONPOARNANTCR TelePs He NHO YTV, & no uﬂmw H,  Haxoweu,

nporpara CONVRTRW. FOR 8 fipusoierey C nonqawoum AR NDEOSHASS-
BANMA UNGPOBOR  KEOTH B GOPMY, NONGOHVD A pvrnx ‘nwviun.

HCTIONLIYEMK NNOMAAHOS vepenetneg. - Ha s ncraatm npmnp WP~

BOR KBDTH GACCSANE POXKM YDA, NOAVMEHHON BBTODRMA. -

3aech UINCEMHE  METOMIKE  NCCTROSHMN nuope-wr _x#pT, - xoTopan
HCNIONBIYETCR BETOPAMA NPH ocv—emouuu npoo:'ra. Monnmn yacTe
PRGOT AO NOCTPOSHHD LUHOPOBMX KXBPT AN eaccm Kacnmcxdvo MODR
CBMASTOSMCTRYET ©OF YAOUCTDE @@ ucuou»soommn _ann NPBKTHKN W
HANOENOCTN FROOTM NPOCrPAMM ITPY BCOX CHTYBUHNK.
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Tasanua 1. KoopauHaTd 16'49):, HIMEPDeHHLEe Ha OAHOM W3 KapT
caccesiHA PeKU Ypan

No ImpoTa Jomrota X Y No lmvpora Joarora X Y

& ) (w0 (e L ) taoimD  Cana
1 46.333 48.5 13.866 S.092 14 47.000 50.0 22.124 10.901
2 46.333 49.0 16.0688 5.852 15 47.000 S0.5 25.112 1@.924
3 46.333 49.% 19.124 5.@241 16 47.333 48.5 13.181 13.868
4 26.333 S58.8 22.155 5.849 17 47.333 49.@ 146.158 13.831
5 46.333 S50.5 25.172 5.076 168 47.333 49.5 19.132 13.827
6 Ab.b66 48.5 13.099 B.816 19 47.333 .8 22.186 13.825
7 Ab.666 49.8 16.114 7.983 20 47.333 25.876 13.6850
0 46.666 49.5 19.131 7.944 21 47.6&66 13.225 16.791
9

18 84.666  S5@45 . 25.151 8.004 23 A47.b66
11 47.000 48.5 13.141 10.948 24 47.&666
12 47.000 49.0 16.1346 18.918 25 47.666
13 47.008 49.5 19.129 10.89%1

19.138 18.737
22.094 10.746

5@
508
48
46,666 BR.0 22.134 7.971 22 47.66b6 A9
49
50
s 25.847 10.762

]
-]
-]
® 14.176 11s.767
S
]
-]

TacnKua 2. NapaMeTPH NONWXOHHYECKOW TNPOEKIHH AAA OAHOW W3 XKapT
saccenHa pexy Vpan, ndnv\lenum NPH MOMOWM 1POr PAMME
POLYCON. FOR

X caBur = @.234L2498710E+03

y caBur = -0.4817413329E+04

Mepuaran orcuyetTa = 49.5900

Paanyc auruin = 0.56832137721E+84

CKO vwnisky = B.107119E+08 kM

CKO. oumsxun (Ha kap1e) = @.B9264BE-A2 B ooAMax

Tasnuua 3. [lapaMe Dl ansi NOCTRPOeHHS UNSPOBOH KE8PTH SacceHHa pPekH

Ypan, nonyyenHsie C NOMOMLLD Nporpamme MAKEMAP.FOR

X casur = 204.165222 svenxaMm

Y caswr = -2450.377938 aqvevkaMm

BasucHur mMepnanar - s4.,99°

Paanyc 3emnu - 3014.477539 auenxaM
. IIMpnHa xapTH - 391 AvYenxam

Anuna xapTh = 433 AYeHKaM

PasMep sdvewixU kapTH = 1 Avenkam
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6. JmTeparypa

Kponu u XapTmaH (1986a)

7.E. Croley, H.C. Hartmann. Mapping drainage arsas an digital
maps form boundary coordinates. GLERL open file report No 581,
June 1986, 31 pp.

Kpoau u XapTMad, (1983)

T.E. Croley, H.C. Hartmann. Resolving Thiessen polygons. Journal
of Hydrology, 1985, 74, p. 363-379.

Kponu ¥ XaptMaH, (19866

T.E. Croley, H.C. Hartmann. Near real-time <forecasting of larqe
lake water supplies. National Tachnical Inforsation Service,
Springfield, Virginia 22161, NOAA Technital Menorandun
GLERL-61, 1986, 80 pp.

vt 1 Agamc, (1949

C.H. Deetz, 0.5. Adams. Elsments oOf Map Projectiaon with
applications to sap and chart construction. Greenwood Press, New
Yark, 1948, pp.&60—69.

AuckuH C1970)

M.H. Diskin. On the comsputer evaluation nf Thlnm weights.
Jaurnal of Hydrology, 1978, 11, p. &9-70.

Ipur <1972)

A.0. Brigg. A program for calculating Thiessen ' average rainfsll.
Transportation Road Research Laboratory, Crowthorng, Berkshire,
TRRL Report LR 470, 1972, 20 pp.

mx u Xampuk 1978

8.F. Shih, R.L. Hamrick. A wmodifiwd Monte -Cario technigue -to
compute Thisssen cosfficients. Journal of Hydrﬁlp.v, 1975, 274 .
uzv-usa

'

Wangep (1992

J.P. Snyder. Map projection used by thw U.8, e-aiuicn Burvey.
Genlagical Survey Bullstin 1532, Uhited States mm Printing
Oifice, Wasgington, D.C., pp. 123-134.
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-PROGRAM POLYCONIC

Adaptead. 26 June 1998 for 1BM-PC and compatibles for use in
the Soviet Union on the Caspian Sea basins (from version
written 28 March 1986 for the U.8. Great Lakes at the .Brnat
Lakes Environmental Research Laboratory) by:

Thomas €. Croley I1 and Sergei V. Ferronsky
Bov;nt Gwophysical Committee

Academy of Sciences of the USSR
Molodezhnaya 3

Moscow, 117296

ugaR

This routine deteraines polyconic-projection ssp parametérs that
provide the "bast® aspping of latitude/longitude coordihates to
the user’'s map seasurements for a series of uncr-tuppu-d points.
1t alsd then converts a saries of uur mmt- to
x.ﬂmhwtua- coordinates for -uuuqu-m: e (tnputs
P77PRPIDAT, outputs P7777777.LL) . “Bast® refere e inisue
m—-of-mqnqd distances betwean locations of pot trmﬁ?or-ld
téros latityde/longitude to mep . coordindtes) #nd. thE user-
suppl ied ssanurenents. Ses commgnts  in - subroutines
‘POL.YCONIC _MAP_APPROXIMATION® for WI detail end dir.tti‘&hl
ub(.ininq input values.

This paraseters can then be usaed with the subroutinm
“COMPUTE_MAP_DISTANCES" in other spplications to map lati-
tudnllu\gltud. coordinate p.ir- to distancaes from the map

origin.

Inputst  inputs to be provided by the users
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qRef _Meridian

qEarth_Radius

qlnit_Lat

qQlnit_Long

gXds

qYds
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fnitial trial value of the ssp’'s reference .
weridian, in decimal degresi sast of the
prime meridian (m.g., 688 W = -8B E)

initial trial value of the radius of the
marth, in any convenisnt units -

maxisua nuaber of h-r_-upplt-d ﬁotnts to
be used in making the polyconic sap
approximation; Nax > @

array of latitudes, in decisal degrees
north of the squator, for the iser-sup-
plied points, 1, ..., no. of measurssents

array of longitudes, in decisal dagrees sast
of the prise seridian, for the user_supplied
pointa, 1, ..., NO. of asasurseents

array of &tltanc-s. in vame units as
qEarth_Radius (Conversion = 1.@ or ta be
converted to same units as qEnrth;Radius),
weasured from the user’'s sap origin
parpendicular to a central meridian to sach
of the user-supplied points,

1, «esy No. of mmasursments

array of distances, in same units as
qEarth_Radius (Conversion = 1.8 or to be
converted to same units .as qEarth_Radius),
measured from the user's map origin parallel
to a central seridian to smach of the user-
supplied points,

1, s.cy NO. Of measuresents
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Conversion

.Outputs:
qX_0Of fset

qY_0Of fset

qQR_M

qRadius

QRMSE
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conversion factor to convert from units
associated with gXds and qVds to units
ansoci ated with the sEarth_radius.

map offset, perpendicular to reference
meridian, used in subroutine:
“COHPUTE_HAP_D!STRNGES" to locate points on
the map in same units as qEarth_Radius

map offest, parallel to reference meridian,
used in subroutines “"COMPUTE_MAP_DISTANCES*®
to lacate points on the sap in same unite as
qEarth_Radius

reference merigian in decimal degrees, to
the nearest hundredth of a degraes

radius of the earth in same units as .
qEarth_Radiuw

root-mean—-square—ercor between approximation
and user-supplied map seasuremsnts in same
units as gEarth_Radius

The map origin represents that paint which will be the lower
left corner of the (8,8) cell in the resulting digital map.

IMPLICIT INTEGER®*4 (A - P, R - 2)
IMPLICIT DOUBLE PRECISION (&)
PARAMETER (Nax = 188@)

PARAMETER (qEarth_Radius = &828.441) ! initial value, kiloseters
PARAMETER (qRef_Meridian = 54.45)) ! initial value
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DIMENSION qlnit_Lat(Nax), qlnit_Long(Nax), gqXds(Nax}), qvds(Nax)
CHARACTER#8 FilaName
COMMON /MEASUR/ qlnit _tat, qlnit_Long, qXds, qVds

Conversion = 2.54/100./1000.+500080. ! inches to kilometers
DO 1 I = 1, Nax ‘

qlnit_Lat(I) = @.

qlnit_Long(l) = @.

gXds(I) = @.

qvds (1) = @.

CONT INUE

Input file name for data filaey input deta fila.

CALL Rite( Map file name (extension assumad to be “.DAT“) >°)
READ (5, &) FileName

WRITE (&, &)

L = Stringlength (FileName)

DO 301 =1, L

K = ICHAR(FileName(IzI)) )

IF (K.BT.96.AND.K.LT.123) FilaName(I1I) = CHAR(IAND(K, 95))

33 CONTINUE

OPEN(UNIT = 1, FILE = FileName(11L) 7/ ’".DAT ,BTATUE = "OLD")
I =1

READ(1, 4, ERR = 11) qInit_Lat(l), qlnit_Long(I)

READ(1, 5, ERR = 11) qXdw(1), qVds(I)

gXds(1) = qgXda(l) * Conversion

qyYds(l) = qV¥ds(lI) * Conversian

1 =31 +1

- eoTD 3

11

Num_Measuresents = 1 - 1

IF (num_measuresents.LT.1.0R. nun_seasuresents. 7. Nax ) STOP
aQR_M = ANINT (qRef_Maridians108.)/108.

qRadius = qEarth_Radius '
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c Detersine map attributes, rounding the computed referance seri-
c dian to the nearest hundrath of a degres.
c
CALL POLYCONIC_MAP_APPROXIMATION
+  (num_mseasuressnts, qX_Offset, qY_Offset, qRadius, qR_M, qRMSE)
qR_M = ANINT (qR_n=100,)/10@.
WRITE(6,6008) qX_OFffsat, qY_Offset, qR_M, gRadius, QRMSE,
+ QRMSE / Conversion )
4008 FORMAT(1H+, 'x offset = ', el7.18e2, ° ‘

+ ’ ‘o /y
+ In, ‘y offset = ', wi7.10e2, /,
+ ix, ‘Ref. Mar. = ‘', §9.2, °' Degrews’', /,
+ in, °‘Radius - ‘', @l7.10e2, /,
+ i, ‘rmse is approximately °, e13.6e2, /,
+ ix, ‘rmse is approximately (msas. units) ', =13.6m2, //)
I =8
c
¢ Convert user ssasuresents in second half of data file to lati-
c tude-longitude coordinates and write to output file.
[ =

OPEN(UNIT = 2, FILE = FileName(11L) // ‘.LL', BTATUS = °"NEW')
WRITE(2, 40@1) qX_Offset, qY_Offset, qR_M, gRadius, qRMSE,
+ QRMSE / Conversion '
&BA1 FORMAT( 'x affset = ', el7.1@e2, /,
‘y offset = °, e17.18e2, /,
‘Ref. Mer. = °, §9.3, ' Dagress’, /,
‘Radius = ', @17.10e2, /,
‘rmse is approximately ', e13.é4e2, /,
‘rmse is approximately (mmas. units) ‘', el13.6e2, //)
READ(1, 5, ERR = 9) qXm, Qq¥m
I =14+

B+ 4+ + + +

gX = gXm #*# Conversion

qY = qYm * Conversion

CALL ComputeMapCoordinates(qX, qY)
WRITE(2, 7) qX, q¥
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IF (1 7 100 & 180 .EQ. 1) WRITE(s, &) I
B8OTO 10
9 CLOSE (1)
CLOSE (2)
WRITE(6, B) 1
FORMAT (13)
FORMAT (2F6.3) .
FORMAT (F7.3, 1X, F7.3)
FORMAT (AB)
FORMAT (2F18.4)
FORMAT (1H+, 14, ' lines processed. )
END

T N> U eN

SUBROUTINE POLYCONIC_MAP_APPRUOXIMATION

+ (n, x_offset, y_offset, radius, r_a, rese)

This routine returns the values of all necessary variables to
‘.pprcmiut. a polyconic map projection to the user's msap:

This routine accepts n (>8) map point coordinates given as both
latitude & longitude pairs [latitude(i), longitude(id, # = 1,
wseyg N] and as user— scasurad Mmap distences Ixgivenii),
ygiven(i), 1 = 1, ...4n] where x is sgesured perpendicular to a
convenient reference meridian & y is asasured parallel to the
convenient reference meridian. Both x & y sre distances from an
a user-splscted origin. Usually, x(1) lﬂyﬁ(l) =9, but this is
not necessary here. Az only paoint #1 16 ysad to fix the aap
offsetw, it 18 very important that this point be determined. as

- atcurately an. possible. Errors in the éther poipts are spread

avenly-in detereining the parasesters but point #1 errores are
reflected directly in the x_offset and y_offest parassters.
Initial values of radius and r_s sust also be givemn.

The user shoudd fix an origin (coordinates of the lower left
corner of the sap) and the ordinate axis generally should be
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taken parallel to a meridian (line of longitude) that is central

to the mapped arwa. It is important to realize that this routine
will "find"” a best-fit refersnce meridian that is close to the
chosen convenient meridian that the user sslects (if there were
no mcasqr.m-nt or mapping errors, the routine would find exactly
what the user selects). The user should input the chosen
meridian as the initial trial for this program. Note that the
ordinate axis is not paralliel to the meridian passing through the
origin in general (assuming that the origin is to the lower left
of the area of interest and the chosen meridian is central to the

area of interest).

%x_offsets a lateral correction to fix point (x{(1), y(1)]

y_offset: a longitudinal correction to finx point [i(l), y(1)3

r_m: the reference meridian for the polyconic map approxima.
radiuss the reference value of the earth’'s radius for the approx.

All distances are in the units given by the user. Latitudes and
longitudes must bw given in decimal degrees; r_m is in decimal
degrees. Longitudes and r_m are in reference to degrees east of

the prime meridian.

a point liactly on the mapy the remaining establish the values of
"r_m" and "radius” that wminimize the sum—of-squared-errors of the
r-lultinq polyconic map approximation’'s values with respect to
the remaining points. Therefore, all  points should be . chosen
carefully; they shaﬁld be determined with minimum measurement
error and be placed so that the majority sre evenly spread over
the portion of the map where the minimuim  approximation error is
desired. As the first point is fixed exactly on the map, its
location should be central to the area of greatest interest. Note
that if only onw point is passed to this routine (n = 1), then,
the values of r_m and radius returned to the calling program are

the same as the initial valuws.
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IMPLICIT DOUBLE PRECISION (a -~ my 0 — z)
IMPLICIT INTEBER#4 (n)
PARAMETER (Nax = 1@@)
DIMENSBION xgiven (Nax),ygiven (Nax),latitude(Nax) ,longitude(Nax)
COMMON /7MEASUR/ latitude, longitude, xgiven, ygiven
COMMON /zz2222/ rx_offset, ry_offset, rradius, rr_m, s
COMMON /zzz223/ nn, ncount
ncount = @
rradius = radius
rr_m=r_m
nn = n
CALL Deteramine_0Offsets
CALL Sum_of_ Squared_Errors(s)}
IF(n .ER. 1) GOTO 4
. = %
CALL Determine_R_M
CAlLL Determine_Radius
IF(ABS(s ~ ss)/s .LT. .00000081) BOTO 4
e =g
i1f(ncount .gt. 20008) stop
8070 3
x_offset = rx_offset
y_offset = ry aoffset
radius = rradius
r.a=rr.m
rase = BART (s/n)
RETURN
END

SUBROUTINE DETERMINE _R_M

IMPLICIT DOUBLE PRECISION (a -~ m, @ - 2)

INPLICIT INTEBER#4 (n)

PARAMETER (Nax = 108) _

DIMENSION latitude (Nax) ,longQitude(Nax) ,xgi ven (Nax) ,ygi ven (Nax)
COMMON /MEABUR/ latitude, longitude, xgiven, ygiven



COMMON /zzzz22/ x_offeet, y_offset, radius, r_m, =
COMMON /z2z223/ n, ncaunt
step = @.1
2 ndirection = 1
‘r_- = r_m + ndirectiontstep
'CALL Deteraine_Offsets
CALL Sum_of_Squared_Errors(ss)
IF(ss .67. =) 80TO 3
s = s
6070 4
S3r_m=r_a - ndirectionsstep
ndirection = -1
4 ncount = ncount + 1
WRITE(4, 1088) nCount, Radius, R_M, SGRT(S8 / N)
108@ FORMAT (4h+No. ,i64, ' ,R:°,e13.4682, ' ,M:’ ,@l13.4682, ,H;  ,#13.54e2)
c if{ncount .gt. 2000@) stop
r_a=r_m + ndirectionsstep
CALL Determine_Offsets
CALL Sum_of_Squared_Errors(ss)
IF(ss .GE. =) BOTO &
= = u8
60TO 4
6 ncount = ncount + 4
WRITE(&, 1080) ncount,radius,r_m,8GRT (s/N)
r_m - r_m - ndirectionsstep
Step = Step / 1.
IF (Step .GT. 0.00005) 6070 2
RETURN
END

SUBROUTINE DETERMINE_RADIUS

IMPLICIT DOUBLE PRECIEION (a - &, 0 - z)

IMPLICIT INTEGER#4 (n)

PARAMETER (Nax = 18@)

DIMENSION latitude(Nax),longitude(Nax) +%given (Nax) ,ygiven (Nax)
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COMMON. /MEASUR/ latitude, longitude, xgiven, ygiven
COMMON /z22222/ x_offset, y_offset, radius, r_m, s
COMMON /zzzz223/ n, ncount
step=0. 1/6380. #Radius ! step is about 100 m, in user’'s units
2 ndirection = 1
radius = radius + ndirectiontstep
CALL Determine_Offsets
CALL Sum_of_Squared_Errors(ss)
IF(ss .6G7. =) BOTO 3
.- =S
6oTa 4
3 radius = radius — ndirection#step
ndirection = -1
4 ncount = ncount + 1
WRITE (&, 100@) nCount, Radius, R_M, SORT(8 / N)
1008 FORMAT (8h+No. ,ib6, ", Rt ,e13.6e2,°', M1’ ,wi3.6e2, , 51 ,013.5602)
c .if(ncount .gt. 20000) stop
radius = radius + ndirectionsstep
CALL Determine_Offsets
CALlL. Sum_of_Squared_Errors{ss)
IF(ss .BE. s) BOTO &
% = us
|0TD 4
6 ngount = ncount + -1
WRITE(6, 18808) ncount,radius,r_m,S@RT(s/N)
radius = radius - ndirectionsstep
.. Step = Step /7 18.
IF (Btep .B7. S.00005 / 6388. & Radius) 8070 2
RETURN
oo
SUBROUY INE DETERMINE _OFFBETS .
IMPLICIT DOUBLE PRECISION (a - ®, © - )
INPLICIT INTEGEReS (n)
PARMETER (Nax = 180}
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DIMENSION latitude(Nax),longitude(Nax) ,xgiven (Nax),ygiven (Nax)
COMMON /MEABUR/ latitude, longitude, xgiven, ygiven
COMMON /zzz222/ m_offset, y_offset, radius, r_m, sum_err
n_offsat = @
y offsat = @
x = latitude(l) !
y = longitude(})
CALL. Compute_Mep_Distances(x, y)
x_offust = xgiven(l) - x
y_ . offuet = ygiven(i) - y
RETURN i
END s . .

BUBROUT INE SUM_OF _BOUARED_ERRORS (s)
IMPLICIT DOUBLE PREBI.BI[N (a -m 0-2)
IMPLICIT INTEGER#4 (n)
PARAMETER (Nax = 108)
DIMENSION latitude(Nax), longitude(Nax), xgiven(Nax), ygiven(Nax)
COMMON /MEABUR/ latitude, longitude, xgiven, ygiven
COMMON /z222222/ »_offset, y_offset, radius, r_m, sum_err
COMMON /zzz223/ n, ncount
s = 8.
DD 2ni ="t, n
x = latitudeini)
y = longitude(ni)
CALL Compute_Map_Distances(x, y)
s =@+ (x - xgivenini))ee2 + (y - ygiven(ni))»=2
RETURN '
. E"n .
SUBROUT INE CWJTE_HAP_DIBTANCEB(x‘ y)
IMPLICIT DOUBLE PRECISION (s - 2) .
COMMON /2222227 n_péfaet, y_oifl-t; radius, r_m, sum_err
lat = x/57.29578 '
lon = (y - r_m)/57.29378
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tp = TAN(lat) .
anpl = SIN(lat)*lon
¥ = radiusesSIN(snpl)/tp
y = radiuss(lat + (1. - CO8(snpl))/tp)
x = x + x_offset
y =y + y_ offset .
RETURN '
END

BUBROUTINE ComputeMapCoordinates(X, Y)
IMPLICIT DOUBLE PRECISION '(A - Ty
COMMON /2zz222/ Xoffset, Yoffset, Radius, RefMer, SumErr
L1 = 45.0

L2 = RefMer

dY = 1,8

dX = 1.0

Latitude = L1 + dY

Longitude = L2 + dX

CALL Compute Map Distances(lLi, L2)

oti = L1

o2 = L2

L1 = Latitude

L2 = Longitude .
CALL Compute_Map_Distances(Ll, L2)

dY = (Y ~- L2) /7 (12 - . al2) & dY

daX = (X - L1) /7 (L) — oLl) &« dX
Latitude = Latitude + dY

Longitude = Longitude + dX

IF (ABS(dY) .6T. .00081 .OR. ABS(dX) .67. .988S1) 80TO 1
X = Latitude

¥ = Longitude

RETURN

QOV

BUBRDUT INE Rite (Btring)
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INTEGER I, L, StringLength
CHARACTERN (#) Btring
L = Stringlength(String)
WRITE(6, 1) (Btringt(lsD), I = 1, L)
FORMAT (1H&, 79A1)
RETURN
END

INTEGER FUNCTION StringlLength (Symbol)
IMPLICIT NONE

INTEGER L

CHARACTER® () Symbal

L = LEN(Symbol)

8trip leading blanks...

IF (L .67. @ .AND. Symbol (131) .EB,
Symbol = Symbol (2:1L)

L=1 -1

6070 1

EMNDIF '

“Strip” trailing blanks...

IF (L .GT. @ .AND. Byebol (L:L) .EQ,
L =L -1

GO0 2

ENDIF

Stringlength = L

RE TURN

END

*) THEN

iHEN



-33~
Mpunoxeume B
PROGRAM MakeMap

Adapted 26 June {998 for IBM-PC and compatibles for use in the
Soviat Union on the Caspian Ses basins (from version written 28
March 1986 for the U.8. Great Lakes at the Great Lakes

Environmental Research . Laboratory) bys

Thomas E. Croley II and Sergei V. Ferronsky
Soviet Geophysical Committee

Academy of Sciences of the USSR
Molodezhnaya 3

Mascow, 117296

uUgsR

This routine reads a file of boundary points and constructs a
dggitnl map af the area bounded by the boundary. The points sust
be in order going around the boundary and the first and 1last
point must be the same.

The points are aeassumed .to be latitude/longitude pairs with
latitude first and wach pair constituting one record. These
values are assumed to be in decimal degrees. -

n O o0 o n oo 0o nf AN N A A N A O DD 0N

IMPLICIT INTEGER#4 (a — p, r — y)
IMPLICIT REAL®4 (q)
IMPLICIT CHARACTER®*1 (2)
DOUBLE PRECISION Blope DP, qX_Offset, qY_Offset, qReé_Meridian,
+ qEarth_Radius, qMap_Width, gitap_Height,
qCel]l_Size R
DOUBLE PRECISION qR_M, gRadius, qXaffset, qYoffset, qX, q¥
CHARACTER#13 CoorFilw, MapFile
c - L . v
¢ This user must supply polyconic map perassters (obtained with
¢ program: POLYCON.FOR), map dimensions, and desired cell size
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PARAMETER ( MapFile = ‘URABYTCD.RAW® ) g
L2 38

*Enniniesnnnnst End of User-supplied inforeation #8#884848asetees

P 2T YRR 22 A e S T R S s e S R e e a2t
E 22 User-supplied inforsation odod ]
P2 e S R I R I R L e et et s At s

L2 23
PARAMETER ( qX_Dffset - 214.482176 H .
PARAMETER ( qY_Of+fsat = -AH97.304482 ) wxn
PARAMETER ( qRef_Meridian - 35.85 ) i
PARAMETER ( gEarth_Radius = 6B33.984 ) L3
PARAMETER ( qMap Width = 419.111618 ) wen
PARAMETER ( qMap_Height =  338.6425887 H en
PARAMETER ( qCell _Giza = 1. } L2213

-+ %%
PARAMETER ( Max_Num_of_ Points = 4465 ) *aw
PARAMETER ( CoorFile = ‘EMBE.LL ) R
PARAMETER ( MapfFile = ‘EMBBYTCD.RAN" ) *ER

2 23

A AR R EEABRAE End of User-supplied information ssssssssssssess

Add half c-il to width and height to allow passibility of eap
cell being on the boundary and resulting cell will be in the map;
add one cell also for borders on other sdge aof sap; add one cell
also so that resulting truncation will include any fraction of
cell in integer width or height; subtract one since Map _Width and
Map_Height repressnt array dimsnsions that start with 8@ (not 1).

PARAMETER. (Map_Width= (qMap_Width/qCel] _Size + 1. + 1. +.5)-1)
PARAMETER (Map_Height = (qMap_Height/qCell Size+i.+ 1. +.5)-1)

PARAMETER (Record_Length = Map_Width + 1)
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DIMENSION zmap(@:Map_Width, @:Map_Height)
CHARACTER® (Record_Length) zMap_Record (B1Map_Height)

DIMENSION glLat (Max_Num_of _Points), qLong(Max_Num_of_Points)
DIMENSION Xcoor (Max_Num_of_Points), Ycoor (Max _Num_of_Points)
DIMENSION Xmax (Max _Num_of _Points), Yemax(Max_Num_of Points)
Dlmlm Xmin (Max_Num_of_Points); Ymin(Max_Num_of_ Points)

COMMON /Blockl/ Xcoor, Xeax, Xmin

COMMON /Block2/ Ycoor, Ymax, Yain
EQUIVALENCE (Xcoor, glat), (Ycoor, anpg)
EQUIVALENCE (aMap, zMap_Record)

COMMON /MapDat/ qXoffset, qYoffset; o.M, aRadius

CALL UNDERB(.TRUE.) ! LAHEY FORTRAN sxtension to set
! underflow to @.

qRadius = qEarth_Radius / qCell _Bize

qR_M = gRef_Meridian

Add one cell to offsets to give a one-cell border on
the left and bottom.

qXoffset = gX_Offset / qCell _Size + 1.
qYoffset = qY_Offset /7 qCell _Size + 1.

Report “shiftsd” parameters so that any use of these

reported

c parameters will result in cowparisons of converted points

[+

[

(l1atitude/longitude) to map cell midpoints.
WRITE(&4, 1BD1) qXotfset — B.5, qYoffset - 0.5, gR_M,
+ Map_Width, Map_Height, 1

1881 FORMAT(

qRadiuu;

+in, ‘Digital map parameters in norsalized cell units...’,//,

+7x, 'X Offset = ', el7.1082, 7,
+7x, 'Y Dffset = ', el7.10e2, /,
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+7%x, ‘Reference Meridian = ', §{9.2, ' Degrees’, /,

+7x, 'Earth’’'s Ragius - ', wl17.10e2, /,
+7xy "Map Width -y 117 /7,

+7x, 'Map Height -, 117, 7,

+7x, ‘Map Cwll Size -, 117, /1)

c
c Read in all lntituﬁ—lmgitude pairs. The user may need to
c modify this section to fit the specific file available, which
c contains the lat.-long. pairs describing the area to be mapped.
[

OPEN(UNIT = {, FILE = Coorfile, STATUS = ‘old’}

I = 1

111 CONTINUE
READ(1, 1908, END = 222) qlLat(l), qLong(I)

1000 FORMAT (2/10.4)

IF(I .GT. Max_Num_ of_Points) THEN
_ WRITE(6, 2223)

2223 FORMAT(ix, ‘Number of points exteeds allowable dimensions!’,
+ /s in, ‘Map making aborted!' ) ' .
CLOSE (1)
sToP
ENDIF
I=1I4+1
@oTo 111

222 CONTINUE
Number Of Polnts = T - 1
CLOBE (1) .

Convert pﬂlnt positions to map coordinates.

NOTEs A precision is hersby set to one millionth of a map
cwll wdge. Thi® lisits ussble sap dissnsions to 2147 «x
2147 cellp for 4-byte integers [zmap(Be2146, 0:2144)].
The mép sust be chasen so tn-t all l.tltud.llmqitud-
patr- convart to sap coordm.tn nithin the arva:

0 0o.0on N n NN
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~2147342146 by -214714+42144 to avoid intsger overflow.
Cells in the map which are closer than one sillionth of
a cell edge to a boundary will thus be interpreted as
being on the boundary subsequently.

nonno

DO 48 1 = 1, Number Of_Points
aqX = qlat(l)
qY = qlLongtl)
CALL Compute_Map_Coordinates (gX, qvY)
Xcoor (1) = NINT(gX « 1000004.)
Ycoor (1) = NINT(qY * 10080D9.)
WRITE(6, 4322) IFIX(I » 198. / Number_0OFf_Points)
4322 FORMAT (1h+, ‘conv’, I3, ‘%"
48 CONTINUE
IF {Xcoor (1) .NE. Xcoor (Number 0Of Points)
+ .OR. Ycoor (1) .NE. Ycoor (Number_ Of_Points)) THEN
WRITE(H, 2222)
2222 FORMAT(1x, ‘Last point must be the same as the first point!-,
+ /7y Ix, 'Map making aborted!-)
8TOP
ENDIF
Nusber  0f_Points = Number Of Paints - 1

Initialize map.

DO S8 Y = @, Map Height

DO 5@ X = @, Map_Width

2Map (X, Y) = CHAR(®)
S8 CONTINUE

Store boundary line segment limits.
PO 99 1 = 1, Number OFf_Points

Xmax (I} = MAX(Xcoor (1), Xcoor (I + 1))
Xmin(I) = MIN(Xcoor (1}, Xcoor (I + 1)}
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Ymax (1) = MAX{Ycoor (1), Ycaor(l + 1))
Yein(l) = MIN(Ycoor (1), Ycoort(l + 1))

99 CONTINUE

noonooo0ooonoooOno0OO O0O0O0NMNMDN

Boundary Crossing Test...

Far each cell in the map, test if it is within the boundary by
counting the number of times a horizontal line ssgasnt sxtending
wast from the cell's midpoint crosses the boundary. If the line
crosses zero or an even humber of t}nes, the paint is not within
the boundary. This test doesn’'t ork correctly for points
“exactly® on the boundary (within one millionth of a cell edge
here) and so a small “"partial crossing” count is added to the
crossing count so that the test for nusher of boundary crassings
will consider such points to be within the boundary. The final
ralative position of each cell; the ones place shows on how many
boundaries the cell exactly lies and the tens place shows how
many crossings of a boundary occurred. If a cell is within the
boundary, it is given a code of 1§ otherwise, it is given a cade

of zera.

DO 2@ iY = @, Map_Height
Y = S00000 + iV + 1000008

DO 22 iX = @, Map_MWidth

X = SO0008 + iX * 1000008

bCount = @

DO 3@ 1 = 1, Nusber_Of_Points

IFCY .LE. Ymax(I1) .AMD. Y .BE. Ymin(i)) THEN

IF(Ymax (1) .EQ. Ymin(I)) THEN

IF(X .BE. Xmin(I) .AND. X .LE. Xmax(I)) bCount = bCount + 1
ELSE

Slope DF = Ycoor(l + 1) — Ycoor (1)

Siope BP = (Xcoor(l + 1) - Xcoor (1)) / Slope_DP

'n‘lntﬂi'cnbt = (Y - Yeoor (1)) # Slope_DP & 1.00000000601
xintercept = Ncoor({l) + xintercept
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IF(X .EQ. xIntercept) bCount = bCount + 1
IF(Y .LT. Ymax (1)) THEN
IF(X .L7. uintercept) bCount = bCount + 1@
ENDIF
ENDIF
ENDIF
3@ CONTINUE
IFtbCount /7 28 & 280 .NE. bCount) zMap(iX, iY) = CHAR(1)
22 CONTINUE '
WRITE(6, 4321) iY, Map_Height
4321 FORMAT(1H+, 14, " of ‘', 14)
20 CONTINUE
c
¢ Output the finished map...
c
OPEN(UNIT = 1, FILE = MapFile, BTATUS = ‘OLD’', RECL =
+ Record_lLength, ACCEBS = ‘DIRECT', FORM = "UNFORMATTED',
+ JOSTAT = J)
CLOSE(1, STATUS = ‘DELETE', IDSTAT = J)
OPEN(UNIT = 1, FILE = MapFile, 8TATUS = "NEW', RECL =
+ Record_Length, ACCESS = 'DIRECT', FORM = 'UNFORMATTED ')
DO 21 J = @, Map_Height )
WRITE(1) zMap_Record(J)
21 CONTINUE s
CLOSE (1)
END

SUBROUTINE COMPUTE_MAP_coordinates(X, Y)
IMPLICIT DDUBLE PRECISION tA ~ 7)

COMMON /MapDat/ X_Offset, Y _Offset, R_M, Radius
Lat = X / 57.29578

Lon = (Y - R_M) / 57.29578

Tp = TAN(Lat)

Snpl = SIN(Lat) # Lon

X = Radius # SIN(Snpl) / Tp
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NMpunomenne C
Program CONVeRTRaW
Prcigr- to convert raw subbasin codes to code map

Raw code map has either a "zero” or "ons” in wach cell. A zero
corresponds to"out of the basin” and a on® corresponds to "in
the basin”. The codeing scheme required by DISAVWET and other
programs is as follows:
code = @ corresponds to "in the lake”

1 "in subbasin 1"

N "in Mb.sin N*

N¢+1 dumesy code for "in the lake”™ but joining pleces

N+2 "out of basin"

So, for only one subbasin (N=1), sust map 1 to 1 and @ to 3.

A A AN A A A AN AN AN AN AN

IMPLICIT NONE

INTEBER MapWIDTH, MapHeight, RecordlLength
CHARACTER#12 RawCodeMapNaeme, NewCodeMapName
PARAMETER (MapWidth = 391)

PARAMETER (MapHeight = 433)

PARAMETER (RawCodeMapName = ‘URABYTCD.RAW')
PARAMETER (NewCodeMapName = 'URABYTCD.MAP )

PARAMETER (RecordlLength = MapWidth + 1)

Integer 1,2

CHARACTER® 1 zHa'p (@1 MapWidth, Bi1MapHeight), Zero
CHARACTER® (RecordlLength) zMapRecord (@:MapHeight)
Equi valence (zMap, zMapRecord) '

lero = CHAR(®)
OPEN(UNIT = 1, FILE = RawCodeMapName, STATUS = ‘'OLD’, RECL=
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Recordiength, AGESS = "DIRECT', FORM = 'UNFORMATTED')
DO 21 J = @, Mpplimight

READ(1) zMapRecord(J)

CONTINUE

CLOBE (1)

PO 1 I = @, MapWidth

DO 2 J @, MapHeight

IF (zMap(1,J).EQ.2ero) zMap(1,J) = CHAR(J)

CONT INUE

GONT INUC .

OPEN (UNIT = 1, FILE = NewCadeMapName, STATUS = "NEW', RECL=
Recordiength, ACCESS = ‘DIRECT ', FORM = "UNFORMATTED ')
DO 22 J = @, MapHeight

WRITE (1) zMapRecord(J)

CONT INUE

CLOSBE (1)

END
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