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Development of Hydrologic Data Management System
Based on Relational Database
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Abstract

In this paper, the Hydrologic Data Management System (HDMS) was developed for the efficient
management of hydrologic data. The applicability of the system was demonstrated using the
hydrologic data of study watershed located in the southwest from Suwon city. MySQL 5.0, relational
database management system, and MS Visual Basic 6.0 were used for the development of MS
windows based HDMS. The primary components of the HDMS are data search system, data
management system, and data analysis system. Data search and management systems provide basic
functions for the efficient data search, storage, update and export. Data analysis system enables the
users to get the further and diverse hydrologic statistical information from the stored data.
Furthermore, the accuracy and quality of hydrologic data was analyzed and evaluated through data
analysis system.
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Table 1. List and description of HDMS data tables

Table name

Description

station_data_list

Monitoring station list

data_type_list Input data types

water_level

Monitored stage data calibrated and checked by administrator

water_flow

Monitored discharge data calibrated and checked by administrator

cal_water_level

Stage data recorded at each stage stations

cal_water_flow

Discharge data calculated from the stage-discharge relationship

water_pressure

Monitored pressure values from pressure-type water logger

water_rainfall

Monitored rainfall data

watershed_status

Sub-watershed characteristics

trip_record, trip_etc Field trip record

stage_coef

Coefficients used to calculate stage

discharge_coef

Coefficients used to calculate discharge

measure_section

Surveyed cross section result for the discharge calculation

discharge_measure

Uncertainty analysis results in the discharge measurement

file_data

Uploaded monitored data file list

security

Security information for the administrator
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Fig. 1. Overview of HDMS database design with table relationship
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Hydrologic Data Management System
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Fig. 2. The structure of Hydrologic Data Management System
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Table 2. Data quality level of discharge measurement according to uncertainty (USGS, 1992)
Level Uncertainty in the discharge measurement
Excellent Uncertainty < 2%
Good 2% < Uncertainty < 5%
Fair 5% < Uncertainty < 8%
Poor 8% < Uncertainty
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# Don’t select a year encept uploading pressure stage dota

Year : l -] Description

rSearch

IF';W?roiar:t_FlleWHydvolnguc.DalaWTlSﬁ?ﬁ?ﬁﬁ.(x( Find....

Exit l

Fig. 7. Input module for uploading data as a file
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Field Discharge Measurement Data

History Sheet

Station Name : [HP# ~] Date :{5004707—12 Hating no. : {1717 Width(m) : r‘—“‘*"*'a_z Nember of section : ;—“—“17
s JERE T RIMHR ARG §W Snd J6 VK _Search_|

Party 3 | Pt Arealm) : 1187 Number of points : 7

- T Result of Discharge Measurement-

Measured by [Miagnetic Fiow MetertMAHCH-TMEBIRNEY Tne.) <1 i
Chserbation 0, 495 " . 05
Observation Data — - - e . s stage(m) : Time of expose(min): {
Time 6f measuie ObS;"depith~  [Heading of Gauge Mean Overall random
I ¢hh:mm) ; (m) I § velogity tmssr:] 0% uncertainty (%) 55
Start  : |10:45 0.5 4 Discharge [TTT™  Qverall systomatic
f I I J Cemsy =0 1 uncertainty (%) : 12
Finish : iﬂ:lﬂ 10,49 “n

Combined uncestainty :

Max. disch
E Moan | [0758 s o | arge ratio :

Time of expose(min} Number of points

i | - —
No. of Section : ’“—‘r“*’ Sereen Clear g Calculate §
Distance trom [ ~C tation Shest
nitial point(m):

TG 6F Sector] Dist. from InWal paintimy. | Wigthimy|Depthirm))
: T 0.1 i
Depth (m) H ; 12 02 a2
: 'y 0.2 0,308
Yrﬁllusc)“y'l 2 i 1.6 02" 0,34
: 8 02 037"
S | ; Lo
m/s : H <. 3 g
Velocity_3 i >4 02 0,32
elocity_. H
S A 35 b5 < b
0.2 045
Add | Edit | Dpeleto |

Fig. 8. The result of the uncertainty analysis in the discharge measurement

Result of caculation:
Wwidth 3.2 m
The R It of Disch M t SSis T L
€ Result o iISCharge measuremen Ghe.Siage nass [m
Avg. Vel 0.945 m /s
Discharge 1.132 m /s
Station Name HP#6 I Date 1 2004-07-12 Max discharge ratio 9.36 %
Party . Jang T.)., Kim H.K., Hwang S.W. and Jo Y.K. Num ber of section 17 ea
Measured By N Magnstic Fiow Meter(MARCH -McBIANEY Inc.) Number ot point 1 ea
Thn, Water Depth (m ) Raadin g of Gange. Time of expose 0.5 min
_Stan 10:45 il Overall random uncertainty 6.9 %
Fintst ] [KEET) 0.49 0 Overall system atic 1.22 %
Mean yale 1110 0.435 1 Com bined yncertainty 2.01 %
om P ERIGH SREol
W, ot 2ist, Fram y P Yelgrity | Dischargd i "
Bection \itini WGt Gy | Desthr (n ¥ Area (m® £ fsd Py, Batio (%Y Hitn ark
1 1 0.1 0 0 o 0 0
2 1.2 0.2 0.32 0.064 0.65 0.042 3. 71
3 1.4 0.2 0.305 0.061 0.86 0.0 4.53
a 6 0.2 0.34 0.066 1.D6 0.0 6.36
5 18 0.2 0.37 0.074 1.03 0.0 6.7t
6 2 0.2 0.4 0.08 1.05 0.0 7.42
7 2.2 0.2 0.38 0.076 1.15 0.087 7.69
B 2.4 0.2 D.42 0.084 0.38 0.082 7.24
E} 2.6 0.2 0.45 0.09 t.09 0.0398 8.66
10 2.8 g2 0.45 0.09 t.07 0,096 .28
11 3 0.2 0.45 0.09 (] 0.102 .01
12 3.2 0.2 0.44 0.088 21 0.106 .36
13 3.4 0.2 0.42 0084 .08 0.091 .04
14 3.6 a.2 0.44 0.088 G.64 0.0586 ~4.95
5 3.8 0.2 0.36 0.076 0.5 0.038 3.36
16 4 0.2 0.37 0.074 0.67 0.05 4.42
17 4.2 0.1 0 0 ) 0 )
Fotal 3.2 1187 1.132
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R0.9
+20%
15176
16.9 1
% 15.5 15.5 15.6
<, - 1
x 5% 3T L e i ]
] - -
‘@ 12.3 12.8
T 7 ry
o
o
c
>
= 9.9
s £10% I S S | ek {o
2 8.2
3 A
1.2 7.5 7.3
6.2 6.
&1 57 5 5.0
4.9 5.2
5% i F—f ) it - = ﬂ
+0% e 'y
N - -
| 1 ]
L") ~
$ 8 :
|
m m -
o B e
o 2 [
N o~ ~

2002-07-06[C
2002-07-20
2002-07-22
2005-08-19[C
2005-09-21

2002-03-14
2002-05-16
2002-06-28
2002-07-02EC
2002-07-05
2002-07-05
2002-07-06
2002-07-06
2002-07-19
2002-07-19
2002-07-29
2003-03-11
2003-03-11%
2003-06-23
2003-06-27f
2003-07-1%
2003-07-22
2004-07-12
2004-07-15(
2005-08-11

Fig. 10. Overall uncertainty of the discharge measurement at the HP#1 station (2002 ~ 2005)
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Fig. 11. Overall uncertainty and improvement ratio of the discharge measurements after
applying the HDMS

W, Rating|Cuirve (Stage-Discharge. relationship)

Select a site HP#7 -
100 Stage-Discharge relatlonshiq
B Q=a-H b Select a time span
10 e !2004 .'J year [‘ .'_J mcmthiI _'J day
a= 1 g
32005 —E year 2 j' month 13' j' day
b= [ AT
! Search 1 Export te Excel Iile! Delete {
: : j 0.0304
ol : ' Calculate
0.0 = 3
00! 0.1 o 1 Graph i
Table
No. Site D ate Rating No. |_Width {m) [_Area(m)) | Obs, Stage(m)| Avg.Velacity(m/s) | Discharge(cms) [Max.Dis_Ratiof%)[_Un
1 RP#T T 2004-07-12 1 4800 1952 0570 .31h 0,618 .41
? Hpar 1 2004-07-15 1 5,900 313 0,760 0,851 2,69 9,95
3 Hp#7 2004=07-15 2 6,300 397 0.835 0,99 3.9% 6.22
[] HP#? 2004-07-16 1 10,000 7.7193 1,095 1,149 8,757 11,02
5 HP#7 ™ 050701 i 6000 2,87 0,675 0425 1,088 1342
3 HP#7 2005-09-21 1 5.400 3,405 0,784 0471 LeN 8.26
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w. Bunoft Ratio

Caiculation of Runoff Ratio

Site : iHP#T v] Rainfali Site : {Paltan~ v Date:’zguz ] Time Unit: [TDay .;

Select a data option for calculation ¢ temporary

~ final

~Result

Jan. :

May

1

Annual Runoff Aatio : 13&58

Feb. : ]
22,66 Jun. : i22.04
Sep. : 204! Oct. : 16-25

. o apr.: |18
S IR Aug.: |08

r__._...._..
53.3¢ Dec. : {'_2—7—3—*‘"
_ b |

Graph

Fig. 13. Display of the calculated monthly and annual runoff ratio

(%)

Runoff Ratio (Monthily)

70.684

56.67

42,50

28.34

1417

0.00

Fig. 14. Display of the calculated monthly runoff ratio graph
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