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Design and realization of Caizi Lake wetland ecological database management system / CHENG Bo, JIANG Bo, LI
Hongqing ( Changjiang Water Resources Protection Institute , Wuhan 430051, China)

Abstract: Based on discussion and analysis of the multi-source heterogeneity, spatio-temporal correlation and water level
dynamic characteristics of Caizi Lake wetland ecological data, a three-domain spatio-temporal data model on the basis of

”

“Layer-Object-State ” was proposed, and the ArcGIS platform was adopted to construct the Caizi Lake wetland ecological
database management system. This system has the function of library management, query operation, cartographic
generalization and so on. It can intuitively present the response relationship of the wetland habitat, the population number
and distribution pattern of overwintering water birds and the habitat selection to water level changes, which provides
scientific basis for the optimal operation of different adaptive water levels in Caizi Lake.

Key words: Caizi Lake; wetland management; ecological data; spatio-temporal data model; database management system
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Fig.2 Three-domain spatio-temporal data model

based on “layer-object-state”
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Fig.3 Data composition of Caizi Lake wetland
ecological database management system
3.2.1 )
4,
) \ 3
K==
° ’ ? PK| 21D
° , ) =24
; i
3.2.2 KSR G R it ERIDOE PCTRIDOE &3
PK| XD PK| XfZID PK| XD
KA 2T T4
. = [H 2 [HE (7
I I
4 niE] 4 sHE & [
. . Landsat5 ., Landsat7 Landsat8 BT e At
KSCHEMARZS R k7 ERIIE TS K5 WEPIRES R
PK RowlD PK| RowID PK | RowID
K SCHI A 421D FIE T ZID K WM XTZID
) o 7J("f\‘/ . F‘I"ﬁ W‘/é
PURIIYVACS Bkt it
3.2.3 SR e ] BRI AC S ORI ACS
AR LI i) LTI 1]
N AREHA RS HA
° 4
s Fig.4 The component structure of monitoring database
) o 3.3 ArcGIS Engine

<49 .



. o ArcGIS Engine

N

o ArcGIS Engine

2 , s
4
Microsoft
Visual Studio. NET 2015 , C/
S \
, DevExpress 15.2
s Geodatabase ,
ArcGIS Engine 10. 2
2010—2018  ( 6.97 ~ 8.6 m) Landsat
.2018
8 .2018 10 2019 3
.1956—2019
, 30 GB,
N N N , 5 o
. 3
2018 12, 7.34m,
6 I
3 NN ;o I
3 N N ( 6
(a)), 2019 1,
7.42m, 6 , 2018
12 ( 6(b)),

- 50 -

BOE-QNQANEE DN S

=]
B O ShEEs @
B U EREEDE %RE a
&
@
© @ GF1_20131229_697.4if
me ]
mEFEE 'Y
mEa ¥
T Z
[P
m R

Fig.5 The main interface of Caizi Lake wetland

ecological database management system

b

2018

b

ArcGIS Engine

N N



= PR SRR TR % [ NES o RFRRES R EE AR —J(a])(x
IfezA | | Ifrzd | ﬂ
one [IESSRIN TR : L oee == o ) - |
ey = E ¥ =6 7o 3 ] | all X = O

MEER SR mRhn EHEED BUERE ERESSER RHESTER | BHRR 4 'MISEI DasSHME postEn RUTER BYEME BRESEHR PHETEEE BRRR 4

: ~ — _ WERa o RRBE L EFEE o i ) HEES 5 FiRRH =

A D" % IEECN ° BRK - R CYCEHHEHE RERN P - I ™ % ERON " K BICYCSHHFAL SN VY T

5o ER & 85 B8 =]

® @ BeE ® © B Hemm @
B @ %73 - ® O K734 -
2 @ EEmsErAs201eE2EE | 2 B B K2
o & o @ EFEssrks0esigg | )
@ fenlei )
®- 2 @~ 2
=T - B
m =R * m =8 :
m =ee Ll m SR &
m === - sEs
m SEE B m SEE <
- ER ~ - aeE ~
8 water727 ® ¢ water741
- ‘» mask ‘»
= M mask = buildingAll
::] buildingAll =] GF1_20131229 697.4if
= @ GF1_20131229 6974if e
mwe mETEE
mEFEEE m e
m%E mEaEs
mEasEs i
-k iR
mEe
B 0 @742
HIENE | ARRE

(a) 7.34m
6
Fig. 6

[1] , LIl
,2014,33(7) :893-902. (FU Bojie, LIU
Yu. Global ecosystem observation and research programs
evolution and insights for future development[ J]. Progress
in Geography,2014,33(7) :893-902. (in Chinese) )
CForBio
,2015,23 (1) :1-2. (MA
Keping. Biodiversity monitoring in China:from CForBio to
Sino BON[ J ]. Biodiversity Science,2015,23(1) :1-2. (in
Chinese) )
[3] s
[J]. ( ),2017,42(2) . 143-
149. (LI Deren, WANG Mi, SHEN Xin,et al. From earth

[2] .
Sino BON[ J].

observation satellite to earth observation brain [ J ].
Geomatics and Information Science of Wuhan University,
2017,42(2) :143-149. (in Chinese) )

[4] , s , -

[J]. ,2018,22 (4).709-712. ( HU

Tianyu, WANG Ningning,ZHAO Xiaogian, et al. Advances
in biodiversity observation network[ J]. Journal of Remote
Sensing,2018,22(4) :709-712. (in Chinese) )

[5] , , ,

60 [J]. ,2018,16(3) :279-287. (JIANG
Ming,ZOU Yuanchun, ZHANG Guangxin, et al. Progress
and prospects of wetland science in China:commemoration

on the 60th anniversary of the founding of Northeast

(b) 7.42m

The distribution of important water birds in Caizi Lake under different water levels

Geography and Agroecology , Chinese Academy of Sciences

[J]. Wetland Science, 2018, 16 (3 ): 279-287. (in

Chinese) )
[6] ,

[J]. ,2017,15(6) . 781-788.
(HUANG Qi,FANG Chaoyang,HU Qiwu, et al. Progresses
of wetland ecosystem field monitoring in Nanji wetland
national nature reserve,south of Poyang Lake[ J|. Wetland

Science,2017,15(6) ;781-788. (in Chinese) )
[7] , ,
7. ,2017,13 (4) :67-70. ( GAI
Shiguang, DOU Zhiguo, TANG Rihong. An overview of
studies on lake wetland ecosystem management research
[J]. Wetland Science & Management,2017,13(4) :67-
70. (in Chinese) )
[8] s , , .
[J]. ,2018,33(8) :838-845. (MA
Keping, ZHU Min, JI Ligiang, et al. Establishing China
infrastructure for big hiodiversity data [ J]. Bulletin of
Chinese Academy of Sciences,2018,33(8) :838-845. (in
Chinese) )
[9] , , , .
[J]. ,2017,37 (14) :4896-4904. ( LIU
Lixiang, ZHANG Liyun, ZHAO Fen, et al. The
opportunities and challenges presented by ecological
environment big data[ J]. Acta Ecologica Sinica,2017,37
(14) ;4896-4904. (in Chinese))
[10] , ,
[J]. ,2007,29
(2):205209. ( CHEN Biyu, CHEN Xiaoling, CHEN

- 51 -



of wetland
management Lake
Watershed, China [ J ]. Journal of Earth Sciences and
Environment ,2007 ,29(2) :205-209. (in Chinese) )

Huiping. Development and application

information system of Poyang

[11] ,

[12] , ,

[J1. ,2019,42 (11) : 139-
144. ( LIU Hengfei, WANG Tongchen. Construction of
geographic information system for wetland resources
investigation and management [ J |. Geomatics & Spatial
Information Technology, 2019, 42 ( 11 ). 139-144. ( in
Chinese) )

. GIS
[J]. ,2020,43 (2).62-64.
(YAN Rui, QIU Hailiang, WANG Yang. Design and
application of wetland protection information system based

on GIS[J]. Modern Surveying and Mapping, 2020, 43
(2) :62-64. (in Chinese) )

[13] , , “ ”

[J]. ,2018,30(6) :

1576-1586. ( WANG Zhong, FAN Zhongya, YANG
Zhongyong, et al. Effects of Water Diversion Project from
the Yangtze River to Huaihe River on the water age
distribution of Lake Caizi, Anhui Province[ J]. Journal of

Lake Sciences,2018,30(6) :1576-1586. (in Chinese) )

[14] b ’ 9

[J].
, 2019, 31 (6): 1662-1669. ( LIU Xuewen, LI
Hongqing, YANG Yinqun, et al. Water level characteristics
of Lake Caizi, lower reaches of the Yangtze River during
wintering period based on long-term hydrological alteration

[J]. Journal of Lake Sciences,2019,31(6) :1662-1669.
(in Chinese) )

[16]

[19]

[20]

[J]. ,2014,26 (6) . 813-821.
(YAO Xin,YANG Guishan, WAN Rongrong, et al. Impact
of water level change on wetland vegetation of rivers and
lakes[ J ]. Journal of Lake Sciences,2014,26 (6):813-
821. (in Chinese) )
[l ;
2018,30(6) :1636-1645. ( WANG Xiaoyuan, JIANG Bo,
TIAN Zhifu, et al. Impact of water level change in Lake
Caizi ( Anhui Province ) on main wetland types and
wintering bird habitat during wintering period[ J ]. Journal
of Lake Sciences, 2018, 30 ( 6 ): 1636-1645.
Chinese) )
KANTHA L H,CLAYSON C A. An improved mixed layer

(in

model for geophysical applications [ J ]. Journal of
Geophysical Research: Oceans, 1994,99 ( C12) . 25235-
25266.

[J].

,2017,19 (11) . 1415-1421. ( CHENG Bo, GUAN
Xuefeng , XIANG Longgang, et al. A conceptual data model
for dynamic changes expression of spatio-temporal object
and its association [ J ]. Journal of Geo-Information
Science,2017,19(11) :1415-1421. (in Chinese) )

YI J,DU Y, LIANG F,et al. A representation framework
for studying spatiotemporal changes and interactions of
dynamic geographic phenomena[ J]. International Journal
of Geographical Information Science,2014,28(5) :1010-
1027.

[M]. : ,2009.

( :2019-09-29 : )

[28]

38 )
TSAI W P, CHANG F J, HERRICKS E E. Exploring the
ecological response of fish to flow regime by soft
computing techniques [ J ]. Ecological Engineering, 2016,
87:9-19.

|:29:| ’ b ’

[J]. ,2019,35
(4) :89-94. (WEI Qing, XUE Lianging, ZHANG Min, et
al. Changes of environmental flow in Huaihe River Basin
and its ecological impact on fish habitat in Hongze Lake
[ J]. Water Resources Protection,2019,35(4) :89-94. (in
Chinese) )
FIGUEROLA B,MACEDA V A,DE S A. Assessing the

[

effects of sewage effluents in a Mediterranean creek; fish

population features and biotic indices[ J ]. Hydrobiologia,

- 52 .

[31]

[33]

2012,694(1) :75-86.

MACEDA V A,MAC N R,DE S A. Water-quality impacts
in semi-arid regions: can natural ‘ green filters’ mitigate
adverse effects on fish [ J]. Water

Research ,2018 ,144 .628-641.
ZAJICEK P,WOLTER C. The gain of additional sampling

assemblages?

methods for the fish-based assessment of large rivers[ J].
Fisheries Research,2018,197.15-24.
[J]. ,2017,37(9) :3182-3192.
(SHUAI Fangmin, LI Xinhui, LIU Qianfu, et al. Spatial
patterns of fish diversity and distribution in the Pearl River
[J]. Acta Ecologica Sinica,2017,37(9) :3182-3192. (in
Chinese) )
( :2020-06-24 : )





