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10 | FZHAA A 9 SET5 NUMBER
11 A3 SET5L NUMBER
12 AL 2SS SET5U NUMBER
13 AHE-5Qlo 5 USE_APPROVE_YN BOOL
QC_SCHE
HS Y= ZPP(HA) KEY Datatype
1 2AEHT QC_SCHE_ID PK NUMBER
2 4+ RST_ID RST_ID FK NUMBER
3 ARG YSHE | QCVERIFY INFOID FK NUMBER
4 BALVYSHE | CREVISONINOID FK NUMBER
5 A 2} USER_EMP_NO VARCHAR2(8)
6 A YA SETTING_DATE DATETIME
7 =912} APPROVE,_EMP_NO VARCHAR2(8)
8 AL A} APPROVE_DATE DATETIME
9 =9l APPROVE_YN BOOL
10 N START_DATE DATETIME
11 zgdx END_DATE DATETIME
12 FPF7] EXC_INTRVL NUMBER
13 gg =y T_QC_LEVEL VARCHAR2(20)
14 23 94 QC_LEVEL VARCHAR2(20)
QC_REVISION_INFO
HS Ads=1 AEE(AA) KEY Datatype
1 BRALEEHE | QC_REVISION_INFO_ID PK NUMBER
2 G532 REVISION_TYPE VARCHAR2(14)
3 P ARIMA_P NUMBER
4 D ARIMA_D NUMBER
5 Q ARIMA_Q NUMBER
6 AHE5 Ao H USE_APPROVE_YN BOOL
QC_REF_SITE
HS Ads= AEH(AA) KEY Datatype
1 #Fz29 RST_ID RST_ID PK NUMBER
2 2A&ID QC_SCHE_ID FK NUMBER
3 AR o] 5 USE_YN FK BOOL
QC_SCHE_LOG
HS Ads= AEE(AA) KEY Datatype
1 AAEEZIHE QC_SCHE_LOG_ID PK NUMBER
2 2AEHND QC_SCHE_ID FK NUMBER
3 4+ RST_ID RST_ID FK NUMBER
4 AL EHE | QC_VERIFY_INFO_ID FK NUMBER
5 BALEEHE | QC_REVISION_INFO_ID FK NUMBER
6 R QC_LEVEL VARCHAR2(20)
7 TP A A RUN_DATE DATETIME
8 T F7] EXC_INTRVL NUMBER




9 A 2] o] B A =} START _DATE DATETIME
10 ZgdolgYx END _DATE DATETIME

Zho WA 4
RZ 7Ed v/ 2 7eddqdde F HA WAEs FEE min, max, AH
< < Hezats AT
output I o]F7 AW ZAIp(AA) : HdS BA HW 249}
#oz FAE Ui FF HolH FEA 8X8HA €8d Ao o] Hnh 18l
=99 dEs AW A HZE min, max, arima_p, arima_d, arima_q¢} per/l5 10712
e dFUT aeln FA#E dugF: v &<t dolA AMEE 199 ~
2018, A FHASAE AFE YA AA HHE 7IRE HIA S HAHA e
A % ol 7IEH= AA@A0E ~ 209) st o] AT AAFSE FTAAS] V=R AL

2 @7 AZ7] §A wtgol dasty g2 ofef 1y Zh

o

> print{max1) 0
=71 [1] 6.38

> print{minl)
474 1 66592971 [1] -10.02 .
% 200658 HlolE AA = g;:atg;;g'le(b, c{0.9999)) .
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43 - if (nrow(data) '= 0) {

45 #data frame -> frame sort

46 data <- data.frame(data)

47 ss =- datalorder (data[,1], data[,2]),]
48 ss[which{ss[,2] »= 998),] =- NA

49 ss[which{ss[,2] < 0),] <- 0

50 55 =- na.omit(ss)

52+ if(nrow(ss) '= 0) {

53 parameter_max <- max{ss[,2]) ; parameter_min <- min(ss[,2])

54 parameter_arima <- arimaorder (auto.arima(ss[,2], seasonal = TRUE))

55 parameter_result <- cbind(obs_code, obs_name, parameter_max, parameter_min, parameter_arima[l], parameter_arima[2], parameter_arima[3])
56~ T else {

57 parameter_result <- cbind(obs_code, obs_name, *", "", "7, "7, ')

60 ~ T oelse {

61 parameter_result <- chind{obs_code, obs_name, ", *", "', "7, "7

a4 6 52 W AE 5 =
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i_tempdata <- unitFilledDataftimestep+1] |

Tempdata -4

for(iin (timestep+2):length(unitFilledData) {
searchType2set2N <- -(searchType2Nset)*mean(diffjunitFilledData[(i-timestep - 1}:(i-1)1))
searchType2set2P <- (searchType2Pset)*mean(diff{unitFilledData[(i-timestep - 1}:(i-1)]}))

if (abs(unitFilledDatali]-tempdata) > searchType2setlm) {
searchType2lndM <- ¢(searchType2IndM, i)
telse{
if (abs{mean(diffjunitFilledDatal (i-timestep-1):(i-1}1))} »=0.03){
if (mean(diff{unitFilledDatal(i-timestep-1):(i-1)1) > ) {
lif{{unitFilledData[i] - tempdataji<=searchType2set2N | | {{unitFilledData[i] - tempdata) >=searchType2set2P)) {
searchType2ind <- c(searchType2ind, i)
unitFilledDatali] =- unitFilledDatali-1]
¥

telse if{mean{diff(unitFilledDatal {i-timestep-1):(i-1)]) <0)} {

searchType2lnd <- ¢[searchType2ind, i)
unitFilledDatali] <- unitFilledDatal[i-1]

b
L LT
A R T g8 88 : tempdata WY
h
lelse{
tempdata <- unitFilledDatali]
¥
h
searchType2ind <- unique(c(searchType2lndM, searchType2ind))

}
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13f ZAHEF 22F ZIAf (A1)
[ @ HANAEHIZEAL | [ (F)FAHEESgEA | [ (2F4) EAHE s=2HY ]
(K-water) B (—(7 |+ )
« A0l =X gt a3he 22 - S8 7t 5Y @7t gjojgf bla
. 2EF a4uel 89 ofw
(T+2.5765 [ X +3.2915, =1 .4826)’757435)

(_(K—water)
A7 (MAE 72 « FA BEeol g

(Weather Planet') (Shulski et al., 2014)

< 'Null’ 2t 7|5 - EIRIAZE HELYO] S| He OF
(X + 60) (Hubbard et al., 2005)
- g2 BZA 0 S Hel OlE (X + 30)
(727 A2
. AN S . S
[ EEnsa=ssed | [ @F)SugNENZEA | [ (@FnIuHINg AL
K(K-water) h f(ﬂiﬂ Heh ) ((K-water) )

« 102 10 / 20 mm O] & « Q2 /A RDS 42 20% D|TH/ 280% 3t

[&AIZE S Eel7IE: 10 mm]

S1A|ZHO[4 S B9 Ex
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% 9 I dEuSA wisiHS
My & 83 71}
setlL | B8] A E2sHA sk AA 0 S AIZE BS3Ee] 5)Fsh
setlU | =8| 71AF S8 3hA AFsk A gk 15 SAIZE BZ=3E] St
. _ Wl (y) +
= AAF S A7 U HEE T oo H X
set2P | FAAAF EA1ZF Ul HE5SHA 6 6 7 271 3 (o)
set3 | A&EHAF A A A3k 20 A& 717k (1 X 20)
< JaB=x(y) +
EANAAL O Y AR 7F AL
setd A AAL L 2PE 9] A 3 S 2 7} (o)
N A 1499 dA L= =te
Z7FAAL S 9] A7) - o H =
set5 o A ]’ ]—HH =270 BA 3 Q‘X]—ﬁéﬁ + SXE%%W—((T)
P.D,Q | ARIMA BA =} ARGk 2,1,2

"Loss Sensitive = 29.834261, count = 147480"
"Physical Sensitive = 0.036615, count = 181"

"Trend Sensitive = 0.411263, count = 2033"
"Persistence Sensitive = 0.392652, count = 1941"
"Statistics Sensitive = 2.612824, count = 12916"
"Spatial Sensitive = 0.000000, count = 0"

"Data Result Sensitive = 33.096245, count = 163605"

"Data <Loss> Rate 29.834261, count = 147480"
"Data <Miss> Rate = 0.189145, count = 935"

"Data <Miss doubt> Rate = 3.072840, count = 15190"
"Data <Normality> Rate = 66.903755, count = 330726"

E 10 %5 9Eu5A gw uAus

gro A$ B4 717-S 2018.08.01. 00:00 ~ 2019.08.01. 00:00°] L

H aik:s 83 7] &t
setll | = AL =2 3A shst A3 0 DA B S
setlU | =2l f8AL =234 43 A% 10 AT B AR

"Loss Sensitive = 4.816391, count = 25315"

"Physical Sensitive = 0.871003, count = 4578"
"Trend Sensitive = 0.022831, count = 120"
"Persistence Sensitive = 5.171033, count = 27179"
"Statistics Sensitive = 7.820000, count = 41102"
"Spatial Sensitive = 0.000000, count = 0"
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"Data Result Sensitive = 17.542585, count = 92204"

"Data <Loss> Rate = 4.816391, count = 25315"
"Data <Miss> Rate = 1.156581, count 6079"
"Data <Miss doubt> Rate = 11.569613, count = 60810"
"Data <Normality> Rate = 82.457415, count = 433397

(pH) €Z84A pH A% &4 7]7H& 2018.08.03. 14:27 ~ 2019.08.01. 00:00°] 2L

M= okl ek 2k

F 11 35 d3ujA pH wjrhds

HTH aik:s 83 71 &t
setll | = AL =2 3A shst A3 0 DA B S
setlU =2 fAAL =2 3hA g3k BAHg | 14 AT B AR

"Loss Sensitive = 4.666248, count = 24351"

"Physical Sensitive = 0.891629, count = 4653"
"Trend Sensitive = 0.017246, count = 90"
"Persistence Sensitive = 4.382452, count = 22870"
"Statistics Sensitive = 14.559628, count = 75980"
"Spatial Sensitive = 0.000000, count = 0"

"Data Result Sensitive = 22.720723, count = 118569"

"Data <Loss> Rate = 4.666248, count = 24351"
"Data <Miss> Rate 1.772718, count 9251"
"Data <Miss doubt> Rate = 16.281757, count = 84967"
"Data <Normality> Rate = 77.279277, count = 403285

(FFEA) 53R FFaLe 4 24 7|7F2 2018.08.01. 00:00 ~ 2019.08.01.
kdgs

312 v d3uaA Irda mipds
HeEs W& 83 7] &t
setll | 27 L =234 st 2L 0 DA B3 sl
setlU | =AM =23HA A3 B4 1 A B AR

"Loss Sensitive = 4.816391, count = 25315"
"Physical Sensitive = 0.885463, count = 4654"
"Trend Sensitive = 0.075342, count = 396"
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"Persistence Sensitive = 0.351027, count = 1845"
"Statistics Sensitive = 9.496938, count = 49916"
"Spatial Sensitive = 0.000000, count = 0"

"Data Result Sensitive = 14.700885, count = 77268"

"Data <Loss> Rate 4.816391, count = 25315"
"Data <Miss> Rate 0.916284, count = 4816"
"Data <Miss doubt> Rate = 8.968210, count = 47137"
"Data <Normality> Rate = 85.299115, count = 448333°

(2%) Y2u5A x99 AL B4 717HS 2018.08.03. 14:29 ~ 2019.07.31. 20:000] 1L
w7l A= ol kel 2k

%13 97 4Eu5A ex uus

HTH & &3 71 &
selll | oA S e BAg | 0| FSARE A=g0 S
setlU | el Zoa 38 S4g | 40 | 99Nz #=go] 4

"Loss Sensitive = 4.667262, count = 24345"
"Physical Sensitive = 1.636082, count = 8534"
"Trend Sensitive = 0.019363, count = 101"
"Persistence Sensitive = 4.637738, count = 24191"
"Statistics Sensitive = 13.329065, count = 69526"
"Spatial Sensitive = 0.000000, count = 0"

"Data Result Sensitive = 22.061801, count = 115077"

"Data <Loss> Rate = 4.667262, count 24345"
"Data <Miss> Rate 1.824920, count = 9519"
"Data <Miss doubt> Rate = 15.569619, count = 81213"
"Data <Normality> Rate = 77.938199, count = 406535

(FrETA) €30 A &4 5 24 71782 2018.08.01. 00:50 ~ 2019.07.31. 12:25
o|a wiyfHg= of T} 2t

E 14 97 LEuSA ex aws

HE & 28 3k 7] €}
setllL | E8] @A 8] aA 3Fak A gk 0 GAA T A=k 33k
setlU | B8 FHAL 8] 3HA A3k AAZE | 2300 SGAAIZE TE=FEe] A4S




"Loss Sensitive = 7.585509, count = 39813"
"Physical Sensitive = 1.831931, count = 9615"
"Trend Sensitive = 0.300654, count = 1578"
"Persistence Sensitive = 1.049621, count = 5509"
"Statistics Sensitive = 3.108281, count = 16314"
"Spatial Sensitive = 0.000000, count = 0"

"Data Result Sensitive = 11.666438, count = 61232"

"Data <Loss> Rate 7.585509, count = 39813"
"Data <Miss> Rate 1.900140, count = 9973"
"Data <Miss doubt> Rate = 2.180789, count = 11446"
"Data <Normality> Rate = 88.333562, count = 463624

dgujEAe Boo Hed FAve A8 m=e) gy Frsh == AP 224
2t olg 2oz BAY 5 Yo A 5F REo| Y WEFEW 2Hsd AP
A oEQl ZEAZAA H-BY P A3 =37 APste FE2E Hol il 7 dard
Fe wER FA50 o} 4Y 4Re At 2HY & A= P Yok A
e I el A4z Feo] Ha Yk,

@:) river_3007660_At% 2 Function
—
i B Ad
B river_3007670_% 4 dataFilling
ju Dat River_dataFilterl
) Exe —I_, ) River_dataFilter2
B Libraries |Z) qualCon230 River —_»  River_dataFilter3
River_dataFilterd
W QOut —l_. River_dataFilters
@- Result Get_MissRml
Get_MissRm2
Get_QCData
: Get_QCTarget
' Prec_dataControll
Qe Prec_dataControl2
. Prec_dataControl3
| Prec_dataControl4
qualCon230_Flow qualCon230_Flow PEEE HOBCORHOG
River_qualityControl
qualCon230_River qualCon230_Pres (Untitied)

Oy 18 F29e HaEY 7=
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setwd('D:/R/QC/Exe")

dataFilling <- function(unitTime, unitRawData, unitRawTime, fpart, ftime) { } @ =
| Prec_dataFitert < functon(unitiledDat, searchfpetvsetl (} Q) I
i Prec_dataFilter2 <- function(unitFilledData, searchType2Pset, searchTypelMset) { } E
i Prec_dataFilter3 <- function(unitFilledData, searchType3set) { } I
E Prec_dataFilterd <- function(unitFilledTime, unitFilledData, datas, dataP, searchTypedset)
i Prec_dataFilter5 <- function(unitFilledData, searchTypeSLset, searchTypeSUset, searchTypeData, searchTypeDist) { } .
Prec_dataControll <-function(unitFilledData, QCTarget) { } @ A

Prec_dataControl2 <- function(unitFilledData, QCTarget, unitFilledTime) { }
Prec_dataControl3 <- function(unitTime, unitFilledData, QCTarget, P, D, Q} {}
Prec_dataControl4 <-function(unitTime, unitFilledData, QCTarget) {}

Prec_dataControl5 <- function(unitFilledData, QCTarget, varargData, varargDist) { }

Pre_gualityControl <- function(unitTime, database, Tstart, Tend, set1M, set2P, set3, set4, set5L, set5U, Xorg, Yorg, varargin, Rstart, Rend,
setAP, setAD, setAQ, setOutNM, cKeyl, cKey2, cKey3, cKeyd, cKey5, cKeyR) {}

refdata <- ¢('prec_8000701.csv', 'prec_3003431.csv') -
refx <-c('127.665",'127.661') S
refy <-¢('36.009', 35.893")

vararginl <- chind(refdata, refx, refy) @ ARHE(ZE)

Pre_qualityControl(10, prec_3003420.csv','201602010010",'201612312250",10,6,6,3,0.2,2.8,127.659,35.929,varargin1,'201607010010" |
,'201607312400',2,1,2,'Prec_Result',1,1,1,1,1,0} !

I¥" 19 R ZE F&

W 24S 59 042 o) FEe 99 o Buo] Hu BYY =& v
st 4 Aev= & T YA, HolHE T3 Ala QA& FE& 54 5AHS 9
o ot
T . -
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dyIo. 22 Ao Td I dHelHEHE "oy f¥ou AT vE=

G e, AT Views 9% o] AHgA UstE HolHE FASA Adstel

T UAEE FAH dom ‘'VC WQMT SEL_CODE ¢ F+x+&= olej o 2t}

CREATE OR REPLACE FORCE VIEW kdm.vc_wqgmt_sel_code (ctgry,

AS

iem_nm,

rm_ctnt,

ctgry_type,

rst_id,
time_intrvl_vu,
time_unit,

basin_cd,

site_id,

site_nm,

addr,

site_Ingt,

site_la,

altd_vu,
site_ty_mng_ trml_nm,
data_unit,
vu_ty_mng_trml_nm,
basin_dc,

site_info

)

SELECT base."CTGRY", base."IEM_NM", base."RM_CTNT", base."CTGRY_TYPE",
base."RST_ID", base."TIME_INTRVL_VU", base."TIME_UNIT",
base."BASIN_CD", base."SITE_ID", base."SITE_NM", base."ADDR",
base."SITE_LNGT", base."SITE_LA", base."ALTD_VU",
base."SITE_TY_MNG_TRML_NM", base."DATA_UNIT",
base."VU_TY_MNG_TRML_NM", basin.basin_dc, base.site_info

FROM (SELECT a.gnrl_ctgry_mng_trml_nm AS ctgry, e.lem_nm, a.rm_ctnt,
a.data_ty_mng trml_nm AS ctgry_type, a.rst_id,
a.time_intrvl_vu, f.unit_nm AS time_unit, c.basin_cd,
a.site_id, c.site_nm, c.site_info, c.addr, c.site_lngt,
c.site_la, c.altd_vu, c.site_ty_mng_trml_nm,
g.unit_nm AS data_unit, a.vu_ty_mng_trml_nm

FROM tm_od_rst a,
tm_od_site c,
tm_od_iem e,
tc_od_unit f,
tc_od_unit g
WHERE a.site_id = c.site_id
AND a.iem_id = e.iem_id
AND a.time_unit_id = f.unit_id
AND a.unit_id = g.unit_id) base
LEFT JOIN
tm_od_basin basin ON base.basin_cd = basin.basin_cd;
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4.3 R 4 ¥ DB

4.3.1 ODM(Observation Data Model)

ARZAMNE H4 IT 2 AA7|E9 22z H5E YU JEE 2NN =5 55
A &85 93 #F dHolHuo]=E st &8 Fo Ak = - HRr|H A
A (CUAHSD A A A1z dHolH 9] A4S 93 vlolgMo]AE waiglon, i
22 g GIS 7]9ke] FIHG R A ~F(ArcHydro)oll A &85 Exo=z FEHS PHo
A4S 93 DB(ODMIL.1) ¥ A H] 2 (WaterOneFlow), &E% (WaterML) <& #| &3}

ODM WaterOneFlow

Y @7tz 2002) A (DB, 2008) (Web, 2008)

CUAHSIE= QA AE Edlo] 897) &3], 739719 #=4 dHolE S ODM +%2 DB
2 37, FE22 AFFoH, #=F dolHWo]~ODML)E dds AFHS A3 Z=2

E (EarthChem?), CZ02), 100S3) &)olA &&= ok

143 W2, ATE5F T F 2339 AAAS 7 HASAL, 15E oA, A AT
FoZ A 399 7tES VIS T FAT ZI1FHst @4 dinler] AsiA s B
g tolHE Z #eEdta w7t & BeElo] asHow &85t 3] Fasth g AF
T Ee = AERE A, Eopd dolH A FHHre] AES T3 He3
JArA AR AFe] Jasitt

ODM(Observation Data Model)o]&t #= dlo]Hujo]~ REZA @ A~8l9] CUAHSI
=& (Maidment, 2005)°4] A& 3, 1 F 1.1H o] WATERS HIE]IHA B2
E 3 @i (Horsburgh et al, 2008) HAth. whFet AF8=5 ZZAEA TAAF 9

AAD 24 delEo 23 HelHuol: XU ODM 11e] d&7A 7152 713
M 1.

=

4

of S, B4 9 541 PELS Fstel ODM 28 o] ABH . ODM 1.1 W
Ae A wolE Beld A%, ODM 2 WAL teFa BEuolEl e 48] V58
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