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Development of Teaching Materials through Astronomical

Observations and Data Analyses

—Using a Cooled CCD Camera and a Replica Grating
Available on the Market—

NEELF* - Kk B &
Fujio YAMAKI and Takao MIZUNO

Abstract:

We developed an educational spectroscope for stars, using a cooled CCD

camera available at telescope shops, and a replica grating of plastic sheeting, available

from shops which carry science teaching materials.

Using a telescope equip-

ped with the CCD camera and the replica gratings the spectra of stars can be observed.
The data obtained are analyzed using free software from the Internet and astronomical
image-processing software available at telescope shops. The spectra are useful to study
the spectral characteristics of stars. Through these practices, high school students are

able to learn research methods in the natural sciences, as well as to view the wide range
of scientific content across the subjects, through an “Integrated Study.”
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A Simple New Method to Measure the Absorptivity of Infrared Flux by Gas
—Development of a Measuring Instrument for Greenhouse Effect of Gas—

* B # M
Koji AKADA

Abstract:
basis for calculation of radiative forcing, one of the most important indices for the

Measurement of the amount of absorption of infrared flux by gas is the
degree of greenhouse gas effects. Obtaining such measurements usually requires
expensive infrared spectrophotometers for gas. As an alternative, we utilized the
infrared flux detector of a marketing infrared thermometer in a new method to measure
the absorptivity of the emitted thermal infrared flux by the target gas along the light
path. With respect to those gases which absorb infrared radiation in either outlying
area of the atmospheric window, we must consider instrumental errors, which are
readily addressed with easy quantitative measurements of this method. With respects
to other gases, it is possible to measure the amount of absorption of infrared flux due to
each gas directly by this easy and inexpensive method. This method appears to be
useful for environment education applications.
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SEERPNADHIHRE To=3675K

BT AR oMHEE (=%iE) T,=300K

X7 oxEcE, HIERL 80 NBISERRUFEA
LEM S, “BLREEDLT>HEAL, BIEREE
132 D THEAZTET L1z, HEAE & BITHRAMERIR
HO»5 0088 xTLERLK.

0%, M) 7ov 12 LEEEC, AEEHBNET
DEFICEIRT 21251 T, FRAMERIRZTED O
DICER > T\ » 72,

X8 T, _BbRFOEAREMIIC, FRAEK
IR A, FEEERE 5 7Ll BEEET
2500 m! O “FLRFBEHR X ICEA LGS, EAR
DM >NT, FRALRBINES 0.088 T LEHRL
7, MM S IZMILRFEOHEIMC > d
%, Lbicfhodhifics - 7.

4) Ay

27 L —RDEMDS, 500ml D # ¥ v EERTA
FEAEBICEY, E2FR VD SERZAETFALT, &
I 2500 ml & LKA EAIESRUE E L7,

TERPOBEE A 7 VISBBRERIGT 2D %<
¥, HIERIS 230 S3HiL 0, HERBOBREHOZH
L OREKIEAED S, ERR VNP OERT R E
FEAL, HEEZORIRWEMOFEREHR? 5, N
OREEYLRT B LT, MESBNAERICERL
T\t

@XITRATEHKE LT HEIE S N/,

STRYMA DHEXRE To=366.3 K

BREEH BROEEE (=FB) T.=307K

K9 oFEETIE, HIEMRKE3 NS, 25 &
ZEFROREKAEZNERSICRLICEAL, HIERE
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% 86T 2500 mi DIEAETZT Lz, A& L BIC
TRAMERIRDS 0 7 5 0.047 £ TERL .

zotk, [1) 7ov 12| 0EEREFEURET, AT
BHRNEERN v ol 2ERICERT ZI1C>
NT, FAERIRZTTED 1RD LTV - 7243,
EMGE 165 00 S IIBEAND A ¥ v E+0HR S
N, ERHOBREOBRLEOBRIINB S -E
HIWT L, BHRSRICEL TESICL BRI B A
fo. ERICEBHRIN BN, FRAMERICEETO 0
IKR->TW -7,

X 10 TIX, # % v EEROREI[AOEARE
g, FRZVERURICR A M, SEEBREERE 75 7kL
tz, BEEETH00mI DR ¥ v AESUREKES
BRICEA LGS, EAROEINC>NT, R
WE A 0.047 £ T EA LS, dhigoEZ 13, » ¥
v OS> THD T 5, Eichodigic s - 72,

2) KELD 2 KOEKEEIRIIE L U 12BIE

RERGTE e=0.94

HEYHRDHEFHERE L EDERTE—ETH - 72,
Tbb, Ty=2778K

1) 7w 12

REI10ml OAHBIC54ml D70 v 12 % AN,
IhAEEBRERFALZE ICEAL, ZEXKT 2500 mi
WHERL AR EZ AV

ORITRAT 2 MBI LT HAES k.

HEHEIERT BAOHEHERE (=FiR) T.=292K

K11 oEETIE, RERGE 1700 R ICEEKE
EAEBN» S, ERTHER L7y 12500 F D
FEAL, HERLL% 4354 M THEAZTET Lz, HEA
IO N TITRAMERPERA 0 A 5 0.12 £ TN L 72,
YA 366.7 K DIS&DKX 3 & 3IEERETH - 72

ZORbLIDIREOTIHERREHED, &5
1230 FLRAVE % %50 T b RABRIRINER 13 0.12 2 #
BLEdk, ol srorEBogEHRtSTH
5 EFA A, RICIERRSR 5580 Wh SHIERZRD
HEH OZHTI L OXKFEARL S, SREFHO
TERR VT TELSEERL, AERSOWURYIER D
PE AR, o, Ao ERERT S E T, BER
BRNAZEZICEBRL T -2 BRIIOhT, B
2400 ##IC BRARBIES LD 0ICR > TV »
1z,

X 12 Td, 7o v 12 oF AR, RAER
IR A fthc, EEEREL 7S 7L, FRELT
54ml @7 vy 12 #RACEAL KBS, KUARIC

FITEA U TR 3 012 £ TER L.
D757, YIKEE 3669K DE&EDR 4 DT 5 7
LBEELTH - 12,

2) HFCl34a

AR 10 ml OFEHEIC 54 mi @ HFC134a % A,
CHNEEBIEEAEEICIEAL, EX7T 2500 ml
N3 N O AR = == LAY Al

@A T 2RIER LR ARIE S 7.

BAHRER B OEE (=FiE) T.=293K

K13 OEERTE, HERLS 416 MiRICERTAE
AR NS, ELHRTHIRL 72 HFC134a 20 L4 >
AL, RIEBEH 2760 P TIEAZSET Lz, HEAL
EHICHRABRBINEA 0, S 0.106 F THEMNL T
W otz

Z0tk, 1) 7o il2] L[EERE, BERHRN%EIT
DEZICEIRT 5I2-50T, FRABIRINRIITTHED O
DICR->TWV - 1.

14 T, HFC134a OFEABA I, FRAEK
IR A, FEEERE 75 7L, BREET
54ml ® HFC134a 2k~ IcEA L KA, JUERIC
RFHE) L TRASRRINERS 0105 FTER LA K
14 (3, PHAIRE 3672 K 0BEDOX 6 &[EHksiER
Th - f.

3) g bixsk

@RITAT ZHME LI T BRIE S e,

HEHEER B FOHEE (%) T.=294K

X 15 OEETIL, RIERLS 3100 B EETIA
FEAEEEN» S, “MURZEAD LS oEAL, BIER
151% 4884 T 2650 ml DIFAEFET L7z, AL &
BICRAFRIRUNRAS 0 5 0.136 £ TER L 2.

D%, [1) 7o 12 LEKRC, AITERRNET
DZEZUCBEIRT BIC->NT, FAMERIIERIZTEHED O
DICE-» T\ » 12,

X 16 Tld, ZEbRFROEAREEIC, R
WA R &b, KERFERZ 7 5 7L/, HiRERE
T 2550 ml O _FE{LIRFEER L ICEALGE,
ABDHEIMIZS>NT, FRARBNEN 0.136 £ T LF7
Utzhs, “ELRAEBR OB > THIER O M & 23
L5, RicOopigics -7 X163, PikEE
3675 K DEEOX 8 & 13IF—F L /.

4) Ay

27 L —RDEM S, 1000ml D £ ¥ v AFEBTUK
FEAZEEICEY, EXQAEFAL TRERIC 2500 ml
L LREEAERARLE L.
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@RI RAT 2 HE R T BRIE S N,

EHREET BAROEHERE (=2E) T.=293K

X 17 ©EER T, HIERL 1400 HERICERESIA
HEAEE PO, BRTHRLIA S v 2D LTOEA
L, HIEREH% 3228 BT 2480 mi ®FEAZETET L
72, FEAL & BICTFRAMERIEERD 0 9> 5 0.044 F TH
mLTwo- e,

0%, 1) 7ovi2) LEEkE, RERKE
4530 #» SRIERBNEZ TTOERICEBRT 5ic20
T, FAMERIERIGRED LT - 7285, eI To 0
KRTOINEETH - 7.

X 18 Tk, # ¥ viRAKEAEOTEAREEMEIC, 7*
AR A g, EBRERE 7 5 7L, BE
WHET1000ml O 2 % v 22 ICEALLES, iF
ABOEINZ>NT, RAFFBRINEH 0.044 FTLRE
Lics, * 5 v o >n Coifg o f 2 2l
5, kRicohfRics - 7.

X118 13, YIARRE 366.3K T, # % YEIFEHD
500 mi DFBE DX 10 & HART, FRAFRINEH /N
WEEER &1 - 12,

5 & %=

(1) 7o> 12 (CCLF, HF& 121

IPCC (1995) i & 3 &, ZOREKRINES Iz
<, AV VBWEYR LBV T TicsiEdkic
o TVWBEN, RAFDOFHAMH 139 F LKV, K
RPEERELDODLS>ICES L - T ERLETTWA,

PIAIRIE 366.3 K TOX 4 T, FRARRIRINESL 0 H»
5001 ETERTI2OILETIRRNAKEE /57D
X OFEY» SFHAD LK 119 ml THBEH 5,
zohicEEh3 70y 120FEEETOAKBEIR
0.28 ml LEtHIN S,

—7, PHKRE 2778 K TOX 12 T, RAFBIX
EB0Hh5 001l FTTLEATZOCET LKA KEE
75 7 OEEOMIED SEEARS F9 116 ml TH
B35, ¥ E70 Y 1208REETORKRRKR
0.26ml &7 %, O ELD 0.28ml & k< —F
LTWEDT, F0.26ml & L7,

RMEBBRONBRERBHIOITHLIDT, D1
ppmv I2H/ 3 KEEIZ 00l ml TH DL, Ll kD
12739 0.26 mi THRAMFEBIED 0.01 LRI 20T
0.0l mi H7c O TORANRRINEIEINEZ5TET S
&, 385X10 6 &7 %,

(2) ¥ 7w > HFCl134a (CH.,FCF; 4> F 8

102)

IPCC (1995) ik B &, APERRE 7o &L T
7 — 5 —DEEDSTE, BFHHOERE G E]
H2EEELTIELERENA TS, CMDL (1998)
Summary Report ® 5 &Eic &k % & 1995 FEH 2 v »
SARGHICAEL TV A,

PIAERE 3672 K TORX 6 T, RAFKIERS 0 H
5001l ECTLERTIZODICETAXMEREEEZS 77D
HEOWHED, SFHARS L4208 ml THEH 5,
Zzohic& $h 5 HFCl34a O HEE T TOKE IR
0.33ml LitHEN 3.

—F, MIAIRE 2778 K TOERICE T 5K 14 T,
FRAERITES 055 00l T TERTZ2DICES 3
SJEGEREE 7 S 7O E OPBES SHAR B &
146 mi TH 55, £OHICEEN S HFC134a ©
FEEETOKRREIZ032ml LAHBEINE, IOfEE
LiE?o 033 ml & X< —H LT3, 5% 0.32 ml
ELT, (1) 7ovi2) &EBEIC0.01mi 4D
AR AT ET 5 &, 313X107° 8 &1 5,

(3) ERfbixFE

IPCC (1995) ic &k 3 &, T ORAEOKZT o
NEHEOHIRER /Lo TERE SN TV 3, EEHG
%, BINOEEAM L o5 0L - TV
3.

PHARRE 3675 K TOX 8 T, RAFRBIEED 0 A»
5001l ETLERTZDOICETIEKEREE S 70
EExoPHEL SHAME L 486 ml TH B, —
F, WIHEIRE 2778 TOK 16 T, FRABIRINED 0
55001 FTERTZOCET AL KKEE S 7
OIEE OFEIED SFEAS L8425 ml TH B, T
DI EED 486 ml & L —HLTWE, FEHE
456ml & LT, (1) 7v>r12] E[E#EIC0.01 ml
Mtc ) OFARBINELTHST 5 &, 219X10 ° &
15

(4) A%

IPCC (1995) itk 5 &, # % v idd 2EOMEND
HEEEESICL D HRRTHLRRERBOWN 3 St
T35, BRoRAAKETH L., KEP, FEOMNANRE
BETORE BRIV, L5807 I THITORE
HEEE s h, BEHMBCE OB LS 5. Bt 3/
EDROHBIZA Y v A FL— DI TREBICELAT
BT EMDI > TE, WKED R EI2X D KIL
TEHRNGHZDT, BEOHIPIISIFERELE DB
FEFEHEIN TV S,
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®2 ZEOEEINRA R ORIASRBIE D HIE g

K[EOFEE FRIORRIE (=A)
(x 10°) (&F1)
CO: 2.19
CH. 0.763 (#£2)
HFC134a 313
Juar12 385

H1 1 ppmv %) OEZEOHIMC L ZRINKB=A.(0<A)
RO AFHETOREM & BE RHETORIEME L OFEH.
HEIIAXBR.

H2  AROEE R TOREM.

YIHAIRRE 366.3 K TORX 10 T, FRAEIRINEH 0
75001 $TERTZDICETZSAEREE S S 7
DIEZOYIWIEL» S5EA L 5 L4238 mi TH % H
5, zoHICEFITNBE A Y v OEREETOEKEI
475 ml LFHETE 3,

—7%, VHKRE 2778 TOK 18 T, AR
BO0M5 00l ETERTZOICET ZXAKREE Y
7 7 DX OIHED SFHERAS LF336ml TH B
Mo, TOHICEENS £ ¥ v OFEEEHE TORREII
131ml &78 5%, TR ELD475ml & K=< &
5. UIMARE 366.3K Tid, K1icBWT, Baxhi:
PR L 220, ZERPOBMES - v ST Ak
HRREK AT LBk & ORERIS S LAIAATE T,
BWHRWICEASNA A 5 v ERIGL T BILREC
otc g, 1(3) ZELRFER] TRDIE, 486
mlEREL—HLTVE. LT, YHKEE 2778K
TOIBImIAELWEEZ, [(1) 7er12] &[FE
FRICER 2 TD0.01 ml %720 OFRAFRKIR (3,
0.763x10 6 & L.

PlbofERAEHR 210 &bt £ 1 ORUHE ) &
g LT, — 5O KA O RARRIEE O i 2T 8 E
MoFNTVWEEHIICRZ B, Bk BRI
BMEAME S, BARRICIE, £ 1 O EEITI & Hox

%2 OFMNERINBRIZ>WT, ZEBIURZEESHE, #

7 VIHEHE, HFCl34a REH &1 - 1.

(6) AHEEFEDOMELEZEICH>W\T

RIADEEZD T o ER BT D, &<
FTHLERSTH->T, BFTREBV. WAIITKZED
BN DR b HERRR LI E L 52 5. i
ARRJROBICHIRT ZEEBRIEFETH 5. EE,
Hanel et al. (1972) D A THE = >~ =iz & BBk
HoF—9%2FL<R5&E, Tum» S 8um iTh it
T, FIVEA S SHERBE BB TH R, 205
HHHC 75 um 5 8 um ISH 1T TORUERIE 4779
HHAR 13 RIR AR 4 D BAKHU DRERRIC I 72 S T
SVWTWA, LHlE, TOREBBFEHZOEDNLD
T#Hb. Shi (1992)ickB &, #5y@EELLTTT
pm [FIEOFRNFEERIN G 5 2 Lic L 0 BEFRAH
BRKicBZ2 %, 29 VICKXBEZEMNRIZOFEHZOE
ZEALELS EFTE2 LD bhSENBESTA LD
.

M. @}LUwic) Ttk ks, REOEDKRESR
F@EFE 8um»S 12um LENTW3E, FD1w, —
I HRAHRIE ST I3 R IC & BIIE~ DB % i
b1, ZOREEBMIEMCTRET 5. AERT
RV EHRERT S ERE & LT 8~16 um 23%H
LTWaBD, #)I11(2004)Ick 3 &, 7.7um (DR
A, 74N —I2XDA Y PENRDZBDODDH
39% FZHIMICHELTLE D, ZOHE, NERS
FIDKED 7.7 pm 8 DFRANRE DRI E D KM H
b5, FHT I F—IARDOK 39% FRELL
50T, Z0DFE (KUEEOFRMERINEELSFZ 5)
bEICEIG TR/ SN HIEIC %, CH LBET
A 5 v DIRAFERANEITER 1 OGS » 50 F
REDOK 39% ITB/NFiash/icEBRLOND,

AEBRTHOICKREEEOBEHREE (8~16
um) DA, 16 pum LA ERFRA OB BRI, #)I
(2004) ic kL B LEETEAEETH S, LT, 8um
M5 12um ETOEMEEDL S —H>DFNiE, 12
um 516 ym O FEEBICRE T E 5. Goody
(1964) Ic & 3 &, TR bRFE L, 15 um ORI T
DOFRAF IR A -, Gl Lic= v 2D
F—4Th, TOMRBIEATICE > TT TIIAE
1<, CORRBOFRARERING 2 SR BITELL
I TH I SR BFRMNREBIGH R LS T DAL
W, oF D, HEKERILEEZ 2EE R I ORERD
TS A NS LichhiL v, L dic, AEBREE
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ENEE

T, 12um» S 16 um DEEEHLESEOELAL S
e CHIEL TV A, AEERO TELRFABE I AR
BE LD IEADICREVOT, EHIEETORINER
BEAEEETES, 1m & VWHEWERRICHID
59 OFEBAERICRINL, AERRESE 8~
16 pm) OFRARIINR 1T T 1 © ikEtaskl 0 o 718
ENBLBARKFHESNLEELOND.

Fisher et al. (1990)ic &3 &, 7o 1213, B
ChoEET, 85um, 9um, 11 am 75 EICRINER %
Hoolcxl, HFCl134a @ Tum 25 16 um O XD
LWiERERIC 7 0 v 12 X 0 2O WRIER % .
HFC134a ORIFRO 5 5, EEoAGEBcE, 7
pm P& 14 pm PLE & O Z o ORI RIER H
H 5. BIEOPIEZ B L7z & 5 ICKRIEEB I
BFEALRESNEOL, RIOESERIICLFHS
L, thE ORI 3 it o _F b & JEER IR
FaEI I~ OHG DI w—HT, KERTOHRNALE
WA R I B RGHEA A 7o £ B2 50 5.

PikE& v, HERERCICBERT 2 BRSO R
EAEREBORMEREEE BIN TV B 2D, &K
2 O—EHORUAD R T IRARBRICE L 1 O REFaEH]
NimosFHEINSErSTNTLE-KEEZ O
5.

(6) ANEEDOERMIIOVWT

7oy 12K ED 7o P HFCl134a 75 & o E:
7o YHIR A Y v TR ERBIC N, EE LAY
THHDT, HTHNOLEEE LSRRI H>EHD 5.
Fisher et al. (1990) ic &k 3 &, TN o DILETIIASE
EROBIEKED 8um 5 16 um OFERIBELEH T
A Z ORI H 5. & (1993) Ik B &,
NS OIS SFRASE O LI b 72 0 RINEE 10575
<, FoORRETAELTHRIUTTE A Z I W
EED. 2H(1993) Itk B &, KRAFICEKBEE L,FE
LW 7oy« £ 7o VHIISEE & FRAERIX
ROBIGRDEEICE 15, AERTH, KEEDY
o v 12 HFC134a CigsnfzX 4, X6, X 12,
l4icB0TE, BITHEHEBR SN, 1JITEENT
H -1z,

S (1993)ick B L, 27 vyDLBICTTICHE
D OEIEE TEET 5 [T & B RARICR IEE
BOPHRICHAITZEED. AERBRTD A 7 08
HDK 18 DFEERA S F AT X 5.

FIRICK 2 &, S SISGBETRAET 2 (LK%
D& 5 1L LRURDOFRASRRIR IEBOREIC 2 5 &

=5, KERDO _BLRZEOHEDK 8 X 16 I
BWLTIR, SR ERIMHERICED 75 7 3t
FEicRA 5.
PlEolEicB VT, AHIEREBIC X 5 RAFEBIN
FDF—§ ERART b ADHKE P OB ONIT -
sldE—HT 5. WwAIT, RAELIEELIS S

EBHEEATLFRIENE .
6. It A

B (1997) 1o & % &, fggtsbl i o £ L& i3k
T % KA DHFHE S O L B L
Z DREFHIE S BIRFMRIRINE O &H 5 HFRE IR T
KHans v, LEdr-7T, bLEBMICTHRIGR
AR EASHIE T L, & ORIEEH S hRES5aH]J1H3
HECTxs, o, KNUEREBIURDIRIALR
WINERORTIC E EF 59, RENROBE L EREA
FICHINHTE 3 AMEEA T L TV 5,

oI, KAEHSFEREBEC LIS T, JUED
BREMDNRABICRZ 2 CEBINICERRIcE 5 i,
HEBIMEBEOTAT, KO RELELXBRICHRET
X%, 25 ULEEBEAENLT, RAEECEDGIT
RIFXER[FBENET 22 L, JEOERE
IERICRIFRIBL O A S, HIEKEE(L VLS HEEE
Had, ZodHEE &0 b >R E 2 2528
Zblzod iy, EEVREEFCEYTHLEED
na.

51 A X ®

£ B (1983): K& &HEHERE
280 p.

2 (2004); SISBRIERT + — & ~— U, EHRIEET 7
S, M7+ — T 4

CMDL (Climate Monitoring and Diagnostics Labora-
tory) (1998). Summary Report (1996-97) No. 24,
National Technical Information Service, Spring-
field, U.S.A.

Fisher, D. A., Hales, C. H., Wang, W., Ko, M. K. W. and
Sze, N. D. (1990): Model calculations of the relative
effects of CFCs and their replacements on global
warming, Nature, 344, 513-516.

Goody, R. M. (1964): Atmospheric Radiation I (Theoret-
ical Basis), Oxford Univ. Press, Oxford, 436 p.

Hanel, R. A, Conrath, B.J., Kunde, V. G., Prabhakara,
C., Revah, I, Salomonson, V. V. and Wolford, G.
(1972): The Nimbus 4 infrared spectroscopy experi-
ment(l)-calibrated thermal emission spectra, J. Geo-
phys. Res., T7, 2629-2641.

RAti R, B



KT £ 2 RIRIRIN B O S RIE

(27)—63

Houghton, J. T. (1977): The Physics of Atmospheres,
Cambridge Univ. Press, Cambridge, 203 p.

IPCC (Intergovernmental Panel on Climate Change
Working Group 2) (1990): Climate Change (The IPCC
Scientific Assessment), Cambridge Univ. Press, Cam-
bridge, 364 p.

IPCC (Intergovernmental Panel on Climate Change)
(1995): Climate Change 1994, Radiative Forcing of
Climate Change, Cambridge Univ. Press, Cambridge,
339 p.

Jacob, D. J. (1999): Introduction to Atmospheric Chemis-
try, Princeton Univ. Press, Princeton, 266 p.

HH AL (1993) KRB MESIA & HBRIRES Isotope

News, No. 468 (6), 2-8.

HEIRE (1996): 2 TRB(LO £ # = X 4, EHEE ()
[RSKUKERI Y 5 & o IERIEERAL |, 2= A I
2, ZHE, 11-67.

Ramanathan, V., Cicirone, R. J.,, Singh, H. B. and Kiehl,
J.T. (1985): Trace gas trends and their potential
role, /. Geophys. Res., 90, 5547-5566.

Sellers, W. D. (1965): Physical Climatology, The Univ. of
Chicago Press, Chicago, 272 p.

Shi, G. Y. (1992): Radiative forcing and greenhouse
effect due to the atmospheric trace gases, Science in
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FREHE: [KICLSZFARBREOHRACTE SIKOEEVMREZATT 5EXBOMR— HMFEHT

58 % 2%, 51-63, 2005

(F—7— ) BEHRS X, ), BRI, AR, BEEERN 2772 v Kby oK
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MPLETH D, TS THROBEEEST ZISH LT, MEORABE = % L F — D 5 BT DL &
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Web GIS ZH W\ foApZER: T KZE{L] CR8T 5
REMNLTZEBEORRE
—REEFEHNHYIC, KMOB(LEEETIER—

Development of the Expansive Curriculum Using Web GIS for
“Change of the Ground” in Junior High School
—Consideration on How Changes of the Ground Surface
Form the Shell Mounds—

ARBEE - B — i - 75 JIl  FEPF 7 b gl e

Yoshihiko KUBOTA, Kazuhiro YAMASHIMA,
Jun NISHIKAWA and Yoshinobu TOKITA

Abstract: It is valuable to develop teaching materials for experience in “Change of the
ground” in junior high school. We therefore developed and practiced with a curriculum
using GIS for virtual experience on the following two ways. First, we built a web-based
GIS system which can overlay shell mounds on a three-dimensional topographical map,
and then model the changing surface of sea water. Second, we developed and practiced
with an expansive curriculum using Web GIS for “Change of the ground” in junior high
school. Students can readily understand the concept of changing coastline using Web
GIS. Students evaluate this system as easy to use and also noted that it clarifies study
themes. Students using Web GIS also had a purpose of museum study, and thus studied
expansive considerations of depositional actions.

1. FL®IC

FEER TR [ARHIOEL] T, &FERO [Hiko
L8| BT, B - ke LIEE, HER LD
[RIDOZEE) ] OFBEIT-> TV 3.

FRkCO7EfE 72 & O KO L ENZ, 1 I mm BLT
OEALEERICH/ - THRI B I EMNBL, BIERY
RIECTECOBETAIEA 5 & 3H LW, il
LODHRRICE m bOEFHMBEI O, HEKICEH
ZRZPTVESLH B0, BEICEEREES C &
bEW. Zow, KHMOZEICET2¥EE TR, B
BEr@ER, era R lofBEEHMAELCHVE, L
»L, #IH (1989) 12, BEELEE, 74 oRBou%
FEMEZDUNS b, EENSERELODERT 19

i, Fogtghh L TEETEE0EE A5

LTuw3,

EEHEZMHS KMOEBICBET 28 o—>12, #Ek
D ENcEbE T, BEEENOEEHICEES 3
Yialb—varvddsd (FEIEH, 1997). HFEQ,
FaBosrn K ESNES L HNIE, Kithhp
f - ERET B C & TR AR O E A I
THIENTES, Fh, HEREE(LIC L - THKE
MWER LG EOBRROENEHENICIEZZ 2 &
DTELHEMEL D,

BEROBEMES L ERIE >\ TV Bh, F
HOMKTIIIAINCIER 22 & 3L, F 4K
HOEALABHREINCIEA B Z EMTERL, EBI,
MK EBICE X AL TED SN B0, B D%

* LHEHE ARFERESERBE TR * Sl

ok FEEE AT 20044F 9 H 18 HE

2004 F 12 B 11 B
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AREEE « LLe—7E

Pl AL - P

pETiT &, E—ofKIcEHOBAENP RIS <<

AR EOMES LS L. NS ERRT EZ—DDTF
FETH, TvEa—FICEBEKELFY 2L —

va vORFTHB.

AmT, BRKELEYIar—varyERELEL
chasge TAHIOZE L] wBAd RN LY E 2 mET
5.

2. GISICkB@BKELRYZaL—YavER
FEBROERSHE

(1) EXEROBEGRERT IHM

s b s, #REoBFEAFEATHS L
T, BYiEEOBFRORT AL X5 LT HRE
Wit EM (FHE, 1997) #ib 5, Jhid, HED
Dide 5, B OBREREIEIC L ICEA (1926)
OREAHML L bDTH 5. HEMGOERT
12, G ICESGEMIY B B T ENE L, HEERIS
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