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[1. Introduction ]

m “The digital map of hydropower stations in

China” is a Important component of the project

named “China Hydroelectric Engineering”

m This project has been founded by CALIS( Chine

Academic Library Information System)

m [t is undertaken by Wuhan University Library.
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The main page of digital map
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The goal of this project

o To collect the knowledge and accomplishment in
the field of hydroelectric engineering in China
completely;

o To offer information service for professional
education, scientific research and the industrial
production in this field

o To introduce the development of hydroelectric
engineering in China for the global users via the
Internet.



[2. The the collection we) ]

m There are more than 370 thousands
records In this project database
o The Chinese journals
o The technical parameters
o The standard and specification
o The history records

o Other digital resources



2. The the collection (2/6)
The Chinese journals

o To organize 290 titles of Chinese journal that
published come from 1911 to 2005.

o The subject field of these journals is in
hydraulic engineering

o More than 350,000 articles have been digitized

Metadata 1949-1988
Fullpaper 1911-1948 ; 1989-2005

These digital resources reflect the academic feature
of hydroelectric engineering in China.



2. The the collection (3/6)
[ The Technical parameters

m Thereare 16,606 parameters have been
digitized in thisproject, they are engineering
characteristic parameter and equipments

performance parameter about China’'s

hydropower stations

These resources reflect the technical feature
of hydropower station in China



. The the collection (4/6)
The standard and specification

m [herearemorethan 900 metadata of the

standard and specification

m Thesetechnical documentsisusing in thefield of

nydroelectric engineering now and have been

oromulgated by the national, department and

enterprise.



2. The the collection (5/6)
The history records

m \Wehave collected morethan12,000 items of the

news, report, affairs and pictures, which about the

history of China hydroelectric engineering

m Theseresourcesare collected from journals, books,

| nter net and some special collections.

These resources record the process of development
In the field of hydroelectric engineering in China.



2. The the collection (6/6)
[ Other digital resources

m Vocabulary

m Knowledge

m The scientific research accomplishment
m The pictures

m Bibliography

m Audio and video resources

m Spatial data



3. Analyzing the geographic feature
of the resources (1o

m Usually the geographic feature of data hastwo kind of
form --the spatial and attribute. In GISthe gpatial data
means “where’ and the attribute data means “what” .

m Inthisproject, the center topic arevery closeto the
hydropower station in China, and each hydropower
station hasatypical feature, that isall of them have

geo-location itself (place, river, valley). We can set up a
entity to describe this geographic feature.



3. Analyzing the geographic feature in digital information
The entity model of hydropower station

1 Thisentity model has four kinds of elements. the name, the
location, the technical parameters and the reference documents.

A Entity of
Hydropower Station
Location o o
Hame . Technica eference
place river Parameter Documente
Valley

(2/11

d The eement of location has typical characteristic of geography,
and it should been described by the spatial data. (Vector & Raster)



3. Analyzing the geographic feature in digital information (}100
About the spatial data

Spatial isthe data that have some form of spatial
or geographic reference which enablesthem
to belocated in two- or three- dimensional
Space (Heywood et al., 1998)

‘wher e
Spatial data have two forms:

o Vector
o Raster



3. Analyzing the geographic feature in digital information (4/£0)
About the spatial data (vector data)

o Vector datacan be subdivided into points, lines and areas

Point--- To represent the place of hydropower station located in.
There are more than 500 hydropower station in this system.

Line --- To represent river. Including the large and middle size rivers.

area --- To represent valley. There are 17 valleys in the system

o Digitizing frequently produces vector data. In this project, we don't
do digitizing to make the vector data but purchase them from other
vender, which is “The national district electronic map” with theratio is
one to one hundred and thousands (1. 100,000). We just use a part of
place data and a part of river data (the big and middle size).



3. Analyzing the geographic feature in digital information (540)
About the spatial data (Raster data)

o Raster dataare usually produced rapidly by scanning

We have made the raster data by scanning the map.
(the China's valley’'s map and China territory map)

Scanning the map of valley (China) ----JPEG
Scanning the map of China territory ---- JPEG

We can use the GIS software to make these raster into vector
through the way of registerb



3. Analyzing the geographic feature in digital information (6/10)

About attribute data

Attributes provide information about 'what' afeatureis. In GI.
gpatial data always come with accompanying attributes.
‘what’

Attribute data
o The engineering characteristic parameters

o The equipment performance parameters

These parameters are extracted from “the Chinese
Yearbook of Hydroelectric Engineering”



[3. Analyzing the geographic feature in digital information (7/]@)

By purchasing and scanning we have held the
spatial data and attribute data in the project
database, these information can be used to
show the hydropower stations, riversand

valleys on the digital map vividly.



3. Analyzing the geographic feature in digital information (8/10)

Research resources

m Besides the spatial data and attribute data we have another
kind data in this project—the research resources (thesis,

books, standard, accomplishment etc.)
m We can define research resources — ‘How’
Where --- gpatial data --- a hydropower station located in
What --- attributedata --- technical parameters
How --- research resources --- accomplishment

—Thisisthereationship between spatial data and research
I esour ces



3. Analyzing the geographic feature in digital information (9/40)

Established the relation model

-

Spatial Data \\

Geo-
reference
Data

/

Research

Atmmbute

\ Data

\

/ Resources

/
/S /

The relation model

The object in the geo-reference area should be a set of
accomplishment, which will be relative with some hydropower
station.



3. Analyzing the geographic feature in digital information (10J10)
A sample of the relation model

@\\
} The object is:

A A

Geo- a article that study in the draft tube which using in
L )‘ Three Gorge Hydropower Station.

\

b Dat:
Attribute o Research

/ Resources

\\ Data

N\ _ /’j 5
Area Element Content

: ' ing, Yangtez River

Spatial data Place,river,valley, SanDouP_ g, Yangte e
name Yangtezriver valley
Attribute data Technical parameter Draft tube,
Research resources Thesis Three Gorge Hydropower Station,
Draft tube

Studying the data model can find out the relationship between different
kind of data and help us to construct the retrieval system




4. setting retrieval system s
The retrieval system module

The retrieval system

El'he
Aecompli] ation- :ra.m et
Historica Ehment ide [The he f
Thesis |Picture [l I [} § niinis valleys pivers drono
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resaurees science tive piciure picture };r P
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4. setting retrieval system (2/3)
Setting up the rule of names

In fact, each hydropower station has several
different names.

Types of Name Example Function in the System

indexing and shown namein the

Standardname |[? ? ? ? ? : )
infor mation system

Three Georges Hydropower

English name for English version

Station
| 27272 22227 non-standard name,
Nickname Synonymaous,
?2 7?2727

To find information
Markingname |? ? abbreviation in digital map




4. setting retrieval system (3/3)
Searching route of digital map system

Enter digital map system — find a hydropower station
— Interesting in research resources

— system switch names as keywords
— tune to the information system

— searching the information

— send the result to the user



[6. Forming the digital map 1/2) ]

m |n amap, geo-spatial data have been modeled
Into entities of which there arethreekinds:

points, linesand areasthat astalked above.

m Thestructuring of informationin aGIlSis
most commonly organized in layers of maps.
Each layer may contain information of a

different nature.



5. Forming the digital map (2/2)
The layer model of digital map

. Map
Layer 4 ) ezt gl
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Layer 3 SRR TN BB Sl F i :
NSNS ! 4
K e

Layer 2

Layer/ :

We can think the layers are transparency, if stacked
them on top of one by one we can make thisdigital
map.



/. Showing the Function of the

digital map system @)
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7. Showing the Function of the digital map system }(2/:
Zoon in and zoon out ; “Hawk eye”
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7. Showing the Function of the digital map system [3/7

The valley choosing function
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7. Showing the Function of the digital map system

417

Choosing a hydropower station (sanmenxia)
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7. Showing the Function of the digital map system J(5/7
The result of retrieval in the TPl system,
which related to Sanmenxia

<} TPI - Microsoft Internet Explorer
IHE fwEmE EEW e TRD fERE
wREE - - Q[ o Qs Gk GRe 359 B -
HiAIE(D) I@j http:f 202, 114,65, 50/tpijsysasp2/moredatabase/brief, asp#
o a——
[ BEEE 1aP([ 00 18 =l =" F—u
S [FFa ] T
21 [EEE] il
[F&1 ST Sl R B P K TR A
[E&E1] = T E5Em
[#+4a] Sk Fllak BEER R S bk ek SRR S bk R EHER0R A 450011 ¥EH450011 ;34450011 —
[PETlE]l  kFrEdZR
[F1] 2005
[HA1 05
22 [EEE] HIE
[EE] Z TSR RO A AN ER A R SR
[1E5E1 Eitii . I8 BE
[#4a1 o Bl 3k rEF SRR SR AR FRIERHFER « o Bk Rk Y 2 ST Rk SRS RR ST R . o Bk Ak A RS e S E R R SR ERST A Jbm 100058 ;bR 100036 JBR 100058
[oharfilE] kAR
[F1 2005
[EA1 09
23 [E0ERE] HRIEE
[EE] BEXEEE = /TR AL HE R
[1E5E1 ETnT ERE ERE RFEE HFEE
a1 BEESBCHRSHSR, BF = 2RISR 8% Bk HRENER . 8F S BmKHRETR, BFE S BRoHRFWsR T E4s0003 o
FEAEM450005 AR 450005 IR AR 450003 ;AR AR H 450003
i il
[F] Z004 =
[&] [C[ [ |4 mtermet 4




7. Showing the Function of the digital map systemj (6/
The metadata of a article
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7. Showing the Function of the digital map system
The function of linking full paper

I Adobe Reader - [HEX SR B AR EHIEMMILE[1].pdl]
) e wEE MEW IS0 TAED #0w) e

Vax Hemms Sno @xe e |G|

) v zwerTa - lal |

SRR E

5.08 % 11.63 B+

-

® [ 0F D e -

A h E WP H ol M M.

WS 1
N5FEWA JOURNAL OF FMDR0E ECTRIC ENGNERING Oct. , 2005

xR E R AT A R R R AR

7O EELE T
R R A 45001y

WM AT = A RN SR L R T AP MR S R A A L
FEAHE = b BRSSP AT L B L
M Ml T — e R EE RN

S FIRRN TR N =1 A KT R e e

R T4 .1 EHEE: A

Thinking of raising reasons and controlling measures
of elevatizs at Tengguan

YAN Tun , WANG Pe; ZHAT Wer
: uTAD
(North China Coiloge ¢ Warer Conservancy and Hydroslecrric Power | Zhengzhow  450011)

Abstract : This paper irfers the raising reason of elevation at Tongguan by analvzng the varistion before and afer
the construction of the Samewds reseroir. By apalyzing the lowing measures of elevation ar Tongguan © adjusdns
the gperadon mode of the Sanmemda reservodr | rebulding of the Sammemda reservoir | mechanical sxcavating sand in
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some reference opivdons and sussestions are pointed out.
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[7. Conclusion ]

m Information isno longer ssimply text and
pictures. It hasdifferent formsand attributes.
S0, trying to use and combine different
retrieval system in a project architecture will

have mor e benefit for users.



. The future work ]

Continue to collect the resources
Began to design English home page

Trying to using the ontology tool to realize
the retrieval system on knowledge database






