35 5 Vol.35 No.5
2015 10 JOURNAL OF CHINA HYDROLOGY Oct., 2015

’

%O, WAL Gk X, BAA AL
(1. , ,430079; 2. , ,430010)

AR K LH BRSO R IR AR T IAREALAL R S5 ITHARRSHT AL
BRSO TR RET A EHARGR BRI BEY AT RKUHBIRS DA RAER A A
MG HHR KT ERBERARF AJAX B ARFH ARG | ZAT Sk THEBEOKIKE A
WIRS A%, RAE TR K LHBIR S TAEPIRIFT RIFOAR Bk THEALAIE G X &5
A R CHIE RS0 LRI XA T R 4%,

K LIRS K LB & 3 TARR R A AU

:P337,TP392 (A :1000-0852(2015)05-0046-08
| AWRIS), L
[1]O
2
2.1
[2]0 ’
K , |1 o
s CUAHSI_HIS )
{4 —&/—b S
ESB 5
Delphi MCS-51 1
ol s Fig.1 The flow of the traditional hydrological data service
(National Water Information System,NWIS )"
50 150x10* )
) (BOM)
(Australian Water Resources Information System ) o
:2014-08-06

(1990-), , ) s > Email:zengkai@whu.edu.cn



2.2 )

2 2 b
N Y ’
N web o
9 b Y
[10]
] b
s N o
o b
2 Y
[11]
o b
WIRM (workflow reference model ) , ,
12
o, 3
o
’ @
A v
b b
o]
N v
o 2
o
] '
Iy
1
v
v
API <
4 5
e e R e e
r X
2 3
A 3
Fig.3 The flow of the hydrological data service business
2 3.2
Fig.2 The workflow reference model
b
b
3
o
3.1
’ o ’
[13]
b ’
’ N S} ’
’ o ’
5 AP, , ,



48

35

’ o
b
b
o 4
UML o
Frif
= F AR string
- %4 :string
R R E 8
+if 18] £ 8 st (6 3¢ [l
[N~ - :string
1 *
1 +23 [ {5 B
* o I
il v {5 8 —— i I {5 8,
= Wi Y string : : i SErREA | 7ﬁl1_?% g
Ui string k>
[~ 343 :string A T i
4 UML

Fig4 UML class diagram of the hydrological data index

(1)

(2)

3.3

(D

5)o

Web

5
Fig.5 Double-buffering

(2) o

6
Fig.6 Dynamic loading of the hydrological data index

(3)AJAX ° ,

) AJAX (4131
7), ,
JavaSeript ,



49

HTTP R
JavaScript g
AJAX Web ,
< XML <
HTMLA+css < °
’
7 AJAX
Fig.7 AJAX asynchronous processing '
° 8~11 o
( 8)
4
( 9.
4.1
[16-17]
b

SRR

@?&ﬂ*tﬁﬁﬁmm%ﬁﬁ

-'limﬁﬁu —_ = | -
Jjon0D 110100090010100 .‘!J ARE [8787” | |

LTS Y2 Bihoadan0 10100100100

034 71000010001 01008 i

e a e

e fEE P

[’J‘.
.. o @ ®
HydroData

8 _
Fig.8 The workflow of the hydrological data application system-user login

| KIKXNERRREEG

A Data Service-System Of BOH

[l R RAF L
m KA MERS AL EEwE || =wmE
e - - #  we WM § KR mm s ss w5 AR
Lf:w 2 KB 61520200 &M [z |EmEs R HY_PREX_B BRXEEAE | 1964-2012 [
;;22 | 51630200 | ST fi |z |mame  |wr HY_PREX_B | SOX ERA S ‘;z‘;’:‘”""”" [
® TN 61530600 | FT 2 ‘lmisl HE# H_PEX B PEAEBBRE | 196¢-2012 ‘
: ;?2 | 61630800 | $% 3 |mmmE |k _PE D[R BARE | 2004-2012 | |
& NI/ 61630850 ER# ] mEER | EXED HY.PRZXJ}R;):IIR& 2005-2012 ‘ |
_ EIOR $1530950 | 1hE ¥ RAEH (EKCRE) | HMELE | RARERE  |2004-2012 |
:3};:\:3 51531100 554 . |mmms  mEEs  wommcs mrEeRs |wseanz =
¥ MEEES . [ L [ 1964-
& NTEE 61631400 | 408 ;z LECLiE ‘-N;I»E m_mﬂ_alwf EERE 23?;, 1975, 1980~
61531600 | EE [T HRER  WeR HY_PREX_B BRXER|RE | 1968-2012 ‘
61531800 | TR i3 EEEY FRIEE HI_PREX B BOKEEEE | 200¢-2002
61534400 REW 'z | IAES FEER H‘{,mx_n‘n»(llﬁk | 1984-1966
9 —

Fig.9 The workflow of hydrological data application system—data index



50

35

A Data Seryice System

10

Fig.10 The workflow of hydrological data application system—data application

] WERR weny weu
SRR
HlEws|
FimaE
HIRTE
Fhimirit

LEAFA: BEIERS
BRRA/D PERY |- REdE) — | BEEST FEMSR v
™ HfA [T EETT HAREE | EmKE £
20131206111813156 Abdullshma | KEERIEIDR 2013/12/06 | EEHSVBHR/GHE () / FEDMIE | EE R FENE
20131210100344302 Abdullahma | KRG EIEIBRL 003/12/10 | KK ERIMRE/ B/ 19 FEDNE | FE BIE F0NE
20131210100415204 Abdullahma | AT SIEIEL 2013/12/10 | HOKKXEFRRE/ B/ 20 FREDHMA  |EE B B0NE
20131210100430895 Abdullahma | KRS EMEIBL 2013/12/10 | BOOKY EFRRE/FE(S) FEDGE | EE BR 20K
20131210100443583 Abdullshma KA SWEIES 2013/12/10 | HOKIERNRE/ M) FRDHME | FE BE RO
20140702101 113047 88 ABFHHR 2014/01/02 RO EFIMR B/ LLRE/ 2 FRDMIE | EE BE B0NE
20140702101302141 88 | A HpR 2014/07/02 | BPRKER/IRFIE/2012- FEDSE B0 BE EDNE
20140704094339603 88 ABHihh 2014/01/04 | HIOKIERMRE/BT/20 FRDME  EE M EDSE
20140704094745678 88 AFFHHR |2014/07/04 ‘mmngxniwe;wo FEDHR | ER B RDHE
11 —

Fig.11 The workflow of hydrological data application system—check and extract

4.2

11)




12

Fig.12 The response time for no improved hydrological data index page

5.6MB 127.0.0.1:27256

— | oms EmFasEE

FRENMSFEOTTRMNERBENE:
gZ8F oms | oms
BITEE Oms | oms
Z#EER Oms | oms
Z8Ea= Oms B s27ms
gEE +527ms N 1.45s

13
Fig.13 The response time for the hydrological data index page improved by double-buffering

14
Fig.14 The response time for the hydrological data index page improved by dynamic loading

Firebug ,

12~14 . )
2.43s, 5.6MB( 12); ,
1.98s, 5.6MB( 13); ,
180ms, 5.6MB 107.6kB,
107.6kB( 14), 2.43s 180ms
2.43s 1.98s, s
1 °



52

35

1

Tablel Comparison of the different modes

data service

of hydrological

5~30min
2~4h

2~10min

2~5min

5~15min,

) 2~3 o

SQL

4.3

10

16

2

GIS ,

(1] S L
, 2006,26(6):48-52.(ZHANG Shuan, WU Lifu, LIN Wei. De-
velopment of the technology of hydrologic data processing and
database in China [J]. Journal of China Hydrology, 2006.26(3):48—
52. (in Chinese))
[2] R R . [J].
,2010, (24):70 -72.(SHI Fangbin, CHEN Yali, CHEN Chunhua.
Discussion on the issue of the construction of hydrological database
[J]. Yangtze River,2010,(24):70-72. (in Chinese))
[3] s , . GIS
[J]- ,2013,31(2):180-182,231.(KUANG Runyuan,
ZHU Yuanfeng, ZHOU Fan. Design and realization of hydrological
information analysis system of Gongshui based on GIS[J].Water Re-
sources and Power,2013,31(2):180-182,231.(in Chinese))

[4] . CUAHSI_HIS

[J]- ,2013,28(2):338-345.(NIAN
Yanyun, LI Xin, WANG Jian, et al. Design and implementation hy-
drological information system of the Heihe river based on CUAH-
SI_HIS.[J]. Journal of Glaciology and Geocryology,2013,35(2):420—
429.(in Chinese))

[5] . ESB [J]. ,
2014, (6):33 =36. (HU Jinlong. Research on sharing & exchanging
platform of hydrological data based on ESB architecture[J].Yellow
River,2014,(6):33-36. (in Chinese))

[6] . [J]. ,2008,(3):28-30.
(LI Shaoping. Realization of remote hydrological data extraction
system[]]. Pearl River, 2008,(3):28-30.(in Chinese))

[7] NWIS.USGS water data for the nation[EB/OL]. http://waterdata.usgs.
gov/nwis/. 2009-12-28.

[8] AWRIS. Australian water resources information system [EB/OL]].
http://www.water.gov.au/. 2010-1-25.

[9] Hull D, Wolstencroft K, Stevens R, et al. A tool for building and

Table2 The statistics of the hydrological data extraction

7689 38555
1278 2142
981 12168
9948 52865

3842
756
676

5274

33461 35168 7530 126 245
2835 4110 689 11810
6 800 4786 2040 27451
43096 44 064 10259 165 506




53

running workflows of services [J]. Nucleic Acids Research, 2006,34

(suppl 2):729-732.

[10] . .

[J]. , 2010,28(1):114-117.(YIN Fan, KANG
Ruihua, XUE Shengjun. Workflow based office automation system
[J].Journal of Wuhan University of Technology,2010,28(1):114—
117.(n Chinese))

[11] Ludascher B, Altintas I, Berkley C, et al. Scientific workflow
management and the Kepler system[J]. Concurrency and Computa-
tion: Practice and Experience,2006,18(10):1039-1065.

[12] Freire J, Silva C T, Callahan S P, et al. Managing rapidly—evoly-
ing scientific workflows, provenance and annotation of data [J].
Lecture Notes in Computer Science,2006,(4145):10-18.

[13] ) .

[J]- , 2012,32(1):1-5,12.(MENG Lingkui, LI Sanxia,
ZHANG Wen, et al.Research and application of hydrological data

sharing oriented core metadata model[]J]. Journal of China Hydrol-
ogy, 2012,32(1):1-5. (in Chinese))

[14] Tom Negrino, Dori Smith. JavaScript and AJAX for the Web: Vi-
sual Quick Start Guide[M].Peachpit Press, 2008.

[15] Mesbah A, Bozdag E, DeursenVan A. Crawling AJAX by inferring
user interface state changes[A].Proceedings of the 8th International
Conference on Web Engineering [C]. New York, USA: [s.n.], 2008.

[16] . [J1- ,2006,
(23):64—-65.(CHEN Yali. Technical solutions of basic hydrological
database system of Yangze River [J].China Water Resources,2006,
(23):64-65. (in Chinese))

[17] ) )

[J]- , 2013,(8):68-72. (YIN Weijing, WAN Dingsheng,
GUAN Xingzhong, Application of hydrology data sharing platform
basedon cloud computing[J].Information Technology,2013,(8):68-72.
(in Chinese))

Research and Implementation of Hydrological Data Automation Service Mechanism Based on Workflow
ZENG Kai', CHEN Yali?, ZHANG Wen'!, MENG Lingkui', CHEN Chunhua?
(1.School of Remote Sensing and Information Engineering, Wuhan University, Wuhan 430079, China;
2.Bureau of Hydrology, Changjiang W ater Resource Commission, Wuhan 430010,China)

Abstract: According to the current status of the development of the hydrological data service, this paper analyzed the workflow of hydrological da-
ta service, studied the principles of workflow and workflow reference model, and designed a workflow model of hydrological data service with com-
bination of the hydrological data index. We usedthe double—buffering technology, dynamic loading of hydrological data methods and AJAX tech-
nology, and finally designed a hydrological data automation service system that is highly efficient and reliable. The actual application of this sys-
tem has achieved good results, which will solve the problem of the traditional way of processing hydrological data manually and provide a technical
support for the modernization of hydrological data service.

Keywords: hydrological data service; hydrological data index; workflow; double—buffering
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Quantitative Research on Groundwater Recharge in Mountain Area of North Sichuan
ZHOU Zhichao', LI Jiebiao', SU Rui', GUO Yonghai',
ZHAO Honggang', WANG Yanjiang’, JI Ruili', ZHANG Ming'
(1.Beijing Research Institute of Uranium Geology, Beijing 100029, China;2.Beijing Sunshine GEO-Tech CO.Ltd, Beijing 100192, China)

Abstract: It’s difficult to quantify groundwater recharge for the groundwater resources and pollution prevention study in the
mountain area in North Sichuan Province. This paper studied on the representative mountain hydrographic sub—basin in the north
bank of Pingxihe river, based on the route monitoring borehole, and carried out dynamic monitoring of groundwater level and
temperature, the water table of the groundwater monitoring data were corrected by atmospheric pressure monitoring data, the
variation characteristics of groundwater level and temperature during the year were analysed, and the space permeability coefficients
of aquifer were obtained by seepage test and hydraulic test with double packer. Based on the law of Darcy Setion, the quantitative
groundwater recharge of the section was calculated; the function of momthly rainfall and precipitation infiltration coefficient were
established. The results show that the annual average precipitation recharge of the study area is 16.61mm/a, and the average
precipitation infiltration coefficient is 0.0182; with a power function of the monthly rainfall and precipitation infiltration coefficient.

Key words: groundwater recharge; groundwater regime; hydrogeological test with double packer; infiltration coefficients of

precipitation



