


The cover image of the Baltic Sea was observed by

the Advanced Land Observing Satellite (ALOS),

launched by the Japan Aerospace Exploration

Agency (JAXA) on January 24, 2006. The excessive

growth of plankton is clearly shown by the white

swirling patterns.
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The first 1:25,000scalemap of Japanwas cre
ated in 1910.

This kind of map is the basisfor all maps of Ja
pan, and the process for creating them is likely
to change greatly with the appearanceof ALOS.

Forward stereo image

Downward stereo image Rear stereo image

The 1:25,000 scale topographical map is the largest
scale topographical map that covers all of Japan. Cur
rently, approximately 4,300 sheets are created, and
based on these maps, maps at 1:50,000 and other
scales are made, such as road maps, climbing maps,
and so on. Maps for car navigation and on the Inter
net are also drawn using these 1:25,000 maps.

"Using observation data from ALOS, map-making
will definitelv change," said Hiroaki Tanaka, Manager
of the Topographic Technology Development Office,
Topographic Department, at the Geographical Survey
Institute, which is in charge of technological develop-
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ment for creating 1:25,000 scale topographical maps.
Currently, the GSI uses 5-square-kilometer photos

taken from aircraft at an altitude of 3,000 to 4,500 me
ters to make the 1:25,000 scale maps. However, ex
plains .\fr. Tanaka, "It is expensive to make topo
graphical maps from photos taken from aircraft, so
there is a limit to the extent to which we can continue
to make and correct these maps using this method."

Updating the maps for the entire country requires
significant time and cost, so urban areas are updated
even· 3 Years, and mountain areas are updated everv
10 or more years. However, because the 1:25,000 scale



111;tps arl' thv b;tsis !CJr all lll;tps CJ!Jq><tll. considning

ih« crn1n·nic11ct' !CJr t1sers. it is 1H·n·s.s<tn to i111111('(li

<ttt·h reflect ch;lllgl's i11 lCJj><>gT<tj>il\,ro;ids, rail li1ws

.u« l places such <ts schook .u ir l ;tlso 11;t1JH'changes.

\Ir. Tan<1L1 s;ticl t h.u using s.u.llit« cl;ita to m.rl«:
topographical 1ll;1p-; had bccn im t'>;tig;ttl'cl in the jXtst.

I lcml'\t'r. t h« q ualit , of a l t i t ut lc: d.u.r 11ccess<1n lor

111;1ki11g111aps \\;L' lovv. .uid ih« olistT\;llion dat.i \1;1s

t·:-.:pt·nsin» so until 110\1 it h.is 1101 lxcn used.

.\I.OS has 111;1ck it po-xibk to IN' s.ucllitc d.ua i11

t lu: basic maps. l nr lc-rd, 111;1ki11gr l u-:«: 1:2:).()()() sc;til'

topographical 111:1psis one CJ! t lic: 111issio11tasks .\1.0.'i

\1·:1scksig1 wd lor. Th(' high-ll'sc d111ion optical sllTl'< >

\isio11 St'!lsor c:tlkcl PRIS\! i.-;tilt' work hors« for 111ak

i11,l!,1opogr;1phic;tl 111aps. l'Rl.'i\I <;111observe an :trl';\

:F>.70 k111;t<TCJss, l.u Lul!_cr 1h:111 :111.iircraft can. ;11 :1

ltiglt rl'soiu1io11 (2.:) llH'ltTs). It c:111 also sinllllt;im·

c>11sh t.i]«: pic111n·s forward. straigltt <1011·11.and at ;1 n·

vcr:«: ;111gk. :11Hl t h« lH·igltt ol t·ach point CJ!l t lu
gn>1111d c;111he nw:1-;11n·d t1-;i11gihi« r l.u.t.

·-.\I.OS rcnun-. lo the: x.u uc jl"i111 011 Earth l'\l'I\ Iii
d:t\s .... s;1\s \Ir. Llll;1L1 CJl ih« ( ;sr. ·"1his is a trc-mc-n

d"11s ;1<h;1111;1gl' !or 111;1king l<>jH>g1:1pltical m<tps. Bl'

r.u i-«: ih« x.uuc point can lx- llH':ts11rcd at regubr in-
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When large construction projects are completed, topographical
maps can be corrected, using images observed by PRISM.The
two images above show an aerial photograph taken before
construction of a stadium (left), and the PRISMimage after
construction was completed (right). The level of detail, which is
similar to that in the aerial photograph, shows that this kind of
observation is possible with ALOS.The image at the lower left
shows an ALOSPRISMimage overlaid on an existing
topographical map. A bridge that is not shown on the map is
visible in the image from ALOS.At lower right is a topographical
map corrected to show the bridge.
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Surface changes
on lo To (lwo-jima),
based on PALSAR
data shown in red.
Areas have shifted
by several to
roughly 20 cm
relative to the
island center.
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The Geographical Survey Institute utilizes ALOS's images for various types of thematic maps such as crustal and ground deformation

maps.
•t','o-

icrvals, a computer can be used to .u ialvze- diffl·n·1Hcs
from the prr-viou-, me-asureuu-uts. quickly idcntihi11g
places that need to he corre-cud. If 11·(·attempted to
use aircraft in the same 11<llto rq)('<ttcdh photogr<1ph
the same place.\\(' would incur h11gc costs in .urcr.rft
fuel and so 011...

Distant isla11ds .uid mo1111tai11areas, which could
not casilv be reached h1 ai rcr.ilt for reasons of dist.m.«:
or flight conditions. can he mc<ts11rccl b1 A.LOS wi t h
the same frcqul'llC\ as other areas. There are still ni.ur,
parts of the wo il d . wh e re- there arc areas suffl'ling
ncgati\'e effects from Janel use .uid disaster response
problems, for whi.h there arc 110detailed maps. It will
likelv be an uuporuun r on nil n u iun to make ol iscrv.r
tion data from .\LOS available iutcm.uionallv.

In addition to the topographical maps, the (;S[ is
imestigating using .~LOS's v.uiou-, kinds of ohxcrva
tion data to mal«: other m;1ps. For cxampl«. dis.1sll'!
situation lllaps lo r .Japan aud merseas could he uxc.rl
to quick lv assl'SS disaster sit u.u ion-; Other possibilities
include lll<tp.sshcllli11g lllO\l'Ill('Jits of the Luth'.s crust
maps related to specific issues or topics and so 011.

The CS! h.is alread1 .u tcmpu-d to measure- changes
111the surface of lo To (111o~ji111;1)11sing images taken
h1 PAIS\R. which is a microwave se11sor that c1111m·;1-
xur« m in u t c ch;u1gcs in the E;1rth\ surface. "I si11g
l'.\LS;\R oliscT\ation data. slight uphe.rval and suhsid
l'I1Cecan he precisch mr-axunrl." saicl Satoshi lujiw.n».
.\ssistant Dircct or of ln tcin.u iouu l ( ibservat ions. ( .s:
l'Luming Dcp.uunc-nt.
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Using PALSAR, one of the sensors on ALOS,

the Japan Coast Guard and JAXA are conduct

ing joint research on the movements of ice

floes in the Sea of Okhotsk.

The goal is to use the features of PALSAR,

which can take measurements even in bad

weather, to prevent accidents at sea involving

fishing boats.

The winter ice floes that visit Hokkaido and the
coast of the Sea of Okhotsk create beautiful scencrx
for tourists to look at. but thcv are a nuisance for local
shipping .. \ single mistake can cause a serious accident
at sea.

To pre\Tnt such sea disasters, the 1st Regional
Coast Guard Headquarters launched a project togeth
er with J\XA to utilize satellite images from ALOS for
ice floe information. ··.\LOS can take measurements
during bad weather and at night," said Shinobu Inazu
mi, Hvdrographic and Oceanographic Division Chief
of the Headquarters. speaking about the project· s
goals. "And it can provide the latest information about
ice floes ...

Images from ALOSare combined with other data at the 1st
Regional Coast Guard Headquarters of the Japan Coast Guard
to create sea ice condition charts (above).

3:2 1·11 l F_\RTII FRC)\[ _-\l_<J...,





-·-
:: [- :: r _; : S C S -r '= ::: - r S -: r- ·_·;: <: -= S ~ .-:f- - C ::

CONCENTRATION 1-3

tnt:U9-10

•••• •i...
•

Ice flow density reports use a standard World
Meteorological Organization measure called
concentration (expressed as a fraction of 10).
Concentration is given in 4 levels on the map,
which are shown in the photos above. Higher
levels pose greater risks, but even loose ice
can move dangerously fast.
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The Headquarters sets up an ice information cen
ter .u Otaru cverv Year, from December through the
following Xlav. to provide ice floe information to fish
ing fleets and other shipping. This center was estab
lished in response to a disaster that occurred in \larch.
1970. involving a fleet of fishing boats at Hiiokappu
Ba\ on Etorofu Island.

A fleet of 19 ocean-going trawlers was operating in
the sea to the south of Etorofu Island. To avoid a km
pressure svstern that had developed. ihev anchored
onTnight in Hitokappu BaY. At the same time. a
group of ice floes was moving southward in the Pacific
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PALSARimage from ALOS

MODISimage

Photograph from aircraft

at an uuusu.rl '>pt·t·cl. ;1 Lill' occurrc-ncc- for that t in u: ol

vcar, and ih« ict' 11;1, d rivc-n into t hc- ha\ h\ ;111(';1-.t

south-east 11·i1Hl.St•\t'll -.hips that \Vl'l'l' unabk- t<> t''>

capt· ilu: icl' p.uk t111dtT t hci r 0\\11 pmH'l' mertunH·d

and s.u ik , wii h ;1 Im-, ol 111<>rt'ih.m 30 lives. Dul' to ihi-,
tr-rti bk- ;1Cl'idt·111. im pr.» i11g ice I loc- 111011itori11g ;11Hl

notific.uion S\Stl'lll'> !we ;111H·an uruc-ut issue, and t ht·

center \\';1.st·.stahli.shl'd.

The- cc-nu-r \\;ts .imt a simple- opcr.uiou at first. nlv

ing 011 vivual ict' oh'>tT\;1ti<>11s from cruisers and ot lur
ships .. \lttT th.u. ohxcrv.u irm-, ln nn radar installations

Oil the C<>ast or till' St•;t or Okhotsk .uid lrom .u rcralt

SEA ICE CONDITION CHART CREATION PROCESS
BASED ON ALOS DAT A

Around 10:30
ALOSOBSERVESTHETARGETSEAREGION
The PALSARsensor on ALOS observes the target
area from an altitude of 700 km, and this data is
sent to the receiving antenna at the JAXA Earth
Observation Center. Data is then transmitted to
the Tsukuba Space Center, where it is processed
into a format for easier interpretation, and then
sent on to the Japan Coast Guard and the 1st Re
gional Coast Guard Headquarters.

14:00
ICEFLOEMAPPRODUCEDFROMPALSARIMAGERY
The Survey Manager bases the 1st Regional Coast
Guard Headquarters' ice flow distribution map on
the PALSARimages from ALOS, and also refers to
MODISimages, photos from aircraft, and Himawari
images to create the sea ice condition chart. Hu-
man experience is also incorporated when creat
ing the chart.

17:00
SEAICECONDITIONCHARTIS ISSUED
About seven hours after ALOS provides the data,
the chart that classifies ocean regions according
to ice density is complete (left page). The sea ice
condition chart is issued by fax and Internet. In ad
dition to being used for safe ocean travel, it is also
a source of tourist information .

CllT\i11g sviu lu-ri« ;1ptTt11n· radars (S.\Rsl were: ;1dclt-d.

hut t lurc \\t·n· still prohkm-; The S.\R-t·quippt·d .iir
cr.ur, f(>r t·,;1111pk. \\tTt' not able to work lull-timc <>11

itt' l loc- 111011itori11g. \lort' rccentlv, i111;1gl'.sfrom 'att·l

l iu-, h.rv« lxcu uscd. hut he-cause thl'st' s.urlliu:« u-«:

optical st·11sor-.. ilu-v c1111H>tsuppl, illlagt's at 11ight <>1

i11h.id 11l';1tlur.

Tlwsc· d ilf irult ic-x kd the l st Regional c:oa'it c;u;ml

I kadq11artt'l'S to L11111ch an ice ll o« m o n it o ri njr n·

st·;1llh prnjtTt t<>gt'thn with J~X.\. 11tili1i11g illlagt'

cbu Irom .\I.OS. lbd wc.u hcr is not ;1 touccrn . lw
c;i11st· t lu: l'.\l.S.\R Sl'!l.sor 011 AI.OS USl'.Sm irrowavcs



for its observations, and so it can spot ice floes even
during bad weather or at night. The weather is often
cloudv when ice floes move southward, so this func
tion of PA.LSA.R is extrernelv useful for creating ice
floe reports.

The ice information center began to receive ALOS
images in December '.!006. and it started to issue this
practical information in its sea ice condition charts.

.At approximatelx 10:30 a.m., ALOS passes over the

~ .: T l-1 \. 1: \ 1.' T If 1-· V 1·1\ f \ ! r \,,.;

target area and makes observations. When this obser
vation data is delivered to the Earth Observation Cen
ter in Saitama. Data is then transmitted to the Tsuku
ba Space Center. where it is reformatted for easier
interpretation and then to the Japan Coast Guard.
The deliverv time is approximately '.Z:OOp.m.

.At the l st Regional Coast Guard Headquarters. the
surve v officer interprets and analyzes the satellite
data. and converts it into a sea ice condition chart .



The actual process invo lvc-, tolllhi11i11g the l'.\1.S.\R
illlagt·s wit h images from t lu I l imawari weather s.uc-l
lit c. im;tges from the optic;tl S('IJSor \!ODIS 011 t lu
Ltrth ObscrYing Satellite- TlTLt (opnatl'cl b1 '\.\S\).
;11HIinfo rmat io n from a ircrn lt .urd ships. The co m
hincd image is then manu.illv t\\l';tk('(I to conrpk-u- ih«
SL'a icc: condition chart. l'h ;qipro:--.:i111atch ;):00 p.111..
t hc- sc;t ice condition rh.ut is t()Jnplctccl. and it is i-;
sued Ill lax and on the Inumc-t.

111ih« rqmrt. ocl'all rcgio11' ;11('cbssihcd accordi11g
to st·;1in· dc-nsitv, so cLtngnotts n·gio11s can be icknti
fie-cl .u ;1 glance. "l'.\l.S.\R illl;tgl's .uc used for Iora
iion-, ih.u canuo: he vixu.ill, o\J.'i(T\ccl from aircraft."
t·:--.:pbimJ1111Ogata. Iilclm,gLtphic Survevs officer. "To
tun h.r improve the inlonn;iti<lll. 11c;tlso refer to plw
tos t.ikc-n h1 \!ODIS. I l im.iw.ui. .uid lrnm aircraft."
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May 16, 2006

May 28, 2006
3 IMAGESABOVEMETI, JAXA
(RIGHT!METl·JAXA. PROCESSEDBYNIED

One of ALOS's most important functions is the
early observation of damage after a natural disaster.
Being able to make a swift and accurate assessment of
the situation means that efficient rescue and recoverv
measures can be put into place.

The use of satellites to prevent disasters was listed
as one of JAX.\'s most important tasks in the long
range vision statement issued in 2005, ]AXA Vision -
JAXA 2025 -."'JAX.\ Vision describes an ideal for the
place Japan's space development work should have
reached in the 20 years to 2025," comments executive
officer Hicleshi Kozawa, who is in charge of satellite
utilization at J.\,X.A. "\\'e intend to have manned space

I II I' 11F F .\ RT 11 FR 0 \I .\ I 0 S

DAMAGE
SMALL

LARGE

THE CENTRAL

JAVA EARTHQUAKE,

INDONESIA

PALSAR images taken

before (left, top two

images) and after (left,

below) the Central Java

Earthquake, which

occurred on May 27,

2006. The surface of the

Earth can be seen to
have significantly

changed. The chart to

the right shows

assumed damage based

on this data, with red

indicating the most

severe damage.

flight and lunar I planetary probes, but alongside
this, we want to ensure that our space technology con
tributes to a safer, more affluent society. It is a hugclv
ambitious idea. As part of that vision, we proposed
that for the first I0 vears our priorities should be the
development of space technologies that contribute to
environmental conservation and disaster prevention.
The use of ALOS in disaster prevention is part of this
strategy. \\'e believe that ALOS can be useful in this
wav not only in Japan but throughout Asia, and that's
how the Sentinel Asia project came about."

At the 12th Asia-Pacific Regional Space Agencv Fo
rum (APRSAF-12), held in October 2005, JAXA pro-
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posed the creation of a disaster prevention satellite
system for the Asia-Pacific region. Sentinel Asia is the
first step in this process: it is a system for distributing
observational images from various countries' land ob
servat io n satellites to disaster prevention agencies
throughout the region. Depending on the specific
needs of each countrv and region, this observation
data could be used to create hazard maps in the fu
ture.

The system at the heart of Sentinel Asia is known
as Digital Asia, which was dn eloped by Professor Hi
rornichi Fukui, of Keio University's Faculty of Policv
Management. This is an Internet-based geogTaphical

September 15, 2006 October 2, 2006 October 15, 2006

FLOODING IN THE MEKONG DELTA

A sequence of images of the Mekong Delta (x3, above), taken
during the rainy season (between September and October), using
PALSAR's wide-swath mode (with swath width 250 - 350 km and
spatial resolution 100 m). Flooded areas appear black. (Left) A
composite image made of the three images above. Adjusting the
observational angle allows changes in the flooded areas over
time to be displayed as differences in color. PALSAR's continuous
observations mean that changes in the flooded areas can be
observed over time.

information system (\\'eb-CIS), which supplies not
only mapping but also social ;111deconomic data.

"The goal of the Sentinel ;\sia system proposed hv
J\X;\ is the _joint creation of an Asia-wide disaster pre
vcntion xvsu-m," comnu-nts Professor Fukui. "I hope
\\'('will be able to contribute something to this with
\\'eb-GIS."

The International Charter 011Space and Major Di
sasters is a collabor.uivc framework between space
agencies, which was launched in June ~000. As of
\larch ~007,nine space agencit·s including JAXA are
involved in the Charter. The ohjecti\'e is to share ob
scrvational data free of charge he-tween the agencies

< (l\ll'R!· u r x n ru c. ·1·11E F.\R·l-11 II



involved during ;t rnajor disaxu-r, in order to reduce
the d.u 1ger arising from the di.sastcr.

Using images from PALSAR to assess the damage
after the Central Java Earthquake

Siucc- .\LOS began opcrati11g. it has carried out ob
Sl'lYatic>nal acti\itics i11response to requests from Sen
tinel .\sia and the huc-rnatioual Charter on Space and
\lajor Disasters «-vcral iiuu-s. These observat ions in
rludcd the landslides in lr-vu-, the Philippines, on
Fcbru.n, 2+. 200(i. the floodi11g in northern Thailand
011 \la\ 2:1. 20()(1. and the fl()(>ding in central j;ff;t on
Fehru;tn ,-).2007.

I'..! ! 1I! I \ !<. I l I F K ( > \1 \ 1 < l-...

Together with his staff, \Ltsashi \latsuoka, team
kadcr at the Earthquake Dixastc-r Mitigation Research
( .cnter (ED\I), part of the National Research Institute
for Earth Science and Disasur Pre-vc-ution (\:HJ)).
tc·stnl the use of image data from ,\LOS in assessing
the damage caused hv the «art hquakc on \LI\ 27.
200() in central .J;l\a. lnrlonc-xia. In their assessment.
the·\ used ohse-rvatiou data collected h\ P..\.LS..\.R both
before and after the c-arthquakr.

Team leader M.usuoka is hopeful that AI.OS wil l
provide a valuable service. "In general," he said, 'Th"
reflected waves from PALS.\R come back strongh
Irr nn urban areas .. so if \le detect that the reflected
strength mer a disaster area has weakened. 11·e c111as-



st1111(·ih.u buildings and such liuvr: lne-n clcstrovcd.
\\'IH'n \IT «ompared our .u i.rlvxi« with the information

t li.u h:u l Iwen collected ()IJ t lu: grrn11Hl, \1e reali1cd

ih.u t hc: .system had painted ;111.urn rn t c picture. I
ihink this svsrc-m will be usr-Iul i11ih« lutur« in provid

i11g ;1 r.ipir! assessment of sii u.u ions. ·

111ih« ( .c-ntral JaYa c.ut hqu.rk«. Sl'HTal other satcl

litl's prmicll'd observat iou (Ltt;1 ;tlongsiclc ..'\LOS. hut

l'.\l..S.\R's data was part irul.ulv <tppnTi<ttl'cl hecausl' it

cml·tnl ;1wid« area - /() squ;m· k il JllH'tcTs - and 11as

t111;tffcTtl'cl l» clouds.

\\'hc·n a Ltrge-scalc disasicr orru tx i11 a ckn·loping

n.uiou. it is often difficult to gl·t a SJHT<ly assc-ssrncnt

()I t lu: <J\l'rall situation. Tlwff is ;i H'1Hknc\' for rr-scuc:

OJHT;1tio11s ;111c\relief supplil's to lx: C<llll'l'tltratecl in

cc-rt.un ;1rl'as. .uid as a n·stt!t ilu- dan1agl' in other lo

c;1tirmx c;111act uallx sprcacl. I'. \LS.\R. which can oper

a I<' i11 difficult weather conditio11s .uid rovcr a wide
.uc.t. is p.uricul.ulv useful in such c;tsl''i.

"]hop(' th.u 11·ccan use tltcJ;qi;1nc·s1· disaster

n·sprn1s<· .-xpc-ricnce to crl'<ltl' ;1 s11·ilt l lovv of disaster

ohscrv.u io». d.ua collection ;111d.u inlvxis." saidJ.'\XA's

s.ucllit« m iliz.n ion exe-cuiivc- oflucr l\.01;111a. speaking

;1ho11t his pl.u», for the fuiurc-. "I ;tis() hope that this

will c-n.ibk- 11sto build a S\stc·111ih.u makes it easier to

isstll' ll'<tr11ings (() individuals \\ IHTl' ncTcled."

cc1\tl'!\llll'\lll'-(· 111~ l__\RT!! 1;







Pansharpen image created from PRISM and AVNIR-2 visible wavelengths (right, top), and (right, below) pansharpen image created

from near-infrared wavelengths. Points marked A, B & Care equivalent to A, B & Con the locally captured photograph. A and Bare

broad-leaved deciduous woodlands, while C is an area of managed cedar forest.

\
I

" ..

'TOPRIGf-'-::

Local survey being carried out to confirm the actual plant species growing in the areas observed by ALOS.
Ml\llSTRY OF THE ENVIRONMENT3J-D'.' LEFT AIRSURVEY,CO., LTD.. (BQTIOM RIGHT:BIODIVERSITYC::\-:;P Jt~:.::i-·.:_•,. T'-''.'. \_::.-

Alongside creating maps and surveving disasters.
another of ALOS's important missions is to obserx e
the global environment. As we become more aware of
crnironmental problems. tvpified by global warming,
the importance of this task is growing. ALOS is need
ed for a varietv of monitoring tasks, from observing
the state of glaciers and ice at the North and South
Poles. through to keeping an eve on the shrinking

-t Ii I I I I !-__ -\ R T H F R () \l _-\L < l ">

rainforest cm er in the Amazon basin, whi ch is having
such an impact on global warming.

There arc manv tasks for ALOS in Japan, too. from
monitoring the extent of red tide outbreaks to observ
ing marshlands. In particular, ALOS is expected to
plav a significant role in surveying forest distribution.

The Biodiversirv Center in Fujivoshida Citv, Yama
nashi prefecture, run bv the Ministrv of the Environ-



Image identifying a deforested area in the Amazon rainforest. The image to the left above was taken by JERS-1 in June 1996, while
the one to the right above was taken by PALSARin June 2006. Comparison shows the area deforested during the decade, as
outlined in red (below).

mrnr» De-p.ut mc-ut ed till' :\:1t11ral Envi ro n nu-ut is
utilizing i111agcs supplil'd ll\ .\LOS in its cn·:1ti<i11 "I
\t'gl't<ttion maps. ··\\ c: .u c: liopdtt! that rhc: u:«: ol s:11-
cllit« i111aging will hclp u- im pkuu-nt e-Hicicnt \t'.gl·L1-
iiou xinvc-vs," Sd\S :\;iok.ci :\;1k.;1ji111;1of the- Bi()(li\lTsit\
( :l'ntl'r of Japan.
j\:\.\ entered discussiom wi t h the BiodinTsit\

( :l·111tT hcforc Alt )S \1·;is Ll111Hhcd. and ccHljll'l<tll'CI

011 tlic dl'\l'lopllll'llt ol practical tl'cli11ologil·s .. \t prcs
cnr. th('\ .uc- still .u till' st;1gc of H'lil\i11g t ln: S\Stl'llL
hut stall involv.«] 111t lu: nl'<lli()Jl of \'l'gl'L1ti<ll1 111;ips
s:l\ the value: ol t1si11g .\I.< )S i.s likcl. tc1 IH' high.

ln romp.uison wi ih ccimt·11ti()J1;t! 11wlliod.s. n:;1cth
11\i;1t lil'ndit.s dol'S ih« \JS(' of .s;itcllitl' i111:1gl'Shri11g to
\l'gl'l<ltioll SUl\C'\S:
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The Fedchenko Glacier in the Parmir Mountains (taken by AVNIR-2 on August 26, 2006). This glacier seems to be undergoing

regression, causing concern to observers (left). The Oze wetland (right) is listed under the Ramsar Convention (taken by AVNIR-2

on November 9, 2006). Monitoring of glaciers and wetlands is an extremely important task for ALOS.
(BOTH IMAGES) JAXA

ALOS's images include features not found
in aerial photography

Vegetation maps show the spread of vegetation in a
particular area on a geographical map, and are used in
environmental strategies such as conservation, assess
ments and land use planning. Vegetation assessments
have been under wav since 1973, with the purpose of
creating nationwide vegetation maps.

Currentlv, vegetation stirveys are carried out using a
two-pronged approach, combining aerial photography
interpretation and local surveying. There are several un
resolved issues with this approach, however.

The photographs used to interpret vegetation are in
variablv supplied bv the Geographical Survey Institute
(GSI), and \\-ere originallv taken in order to correct geo-

4 ~ T II E E .\ R T II F R 0 >I .\ L 0 S

graphical maps. This means that photographs are not
necessarilv taken to uniform standards nationwide.
Compared to swiftly-changing urban areas, there is a sig
nificant difference in how often photographs are taken
of relativelv static mountainous regions. If comparative
photographs are taken in winter and summer, it is possi
ble to distinguish deciduous woods from evergreens, but
aerial photographs are not scheduled with regard to the
seasons..As one aerial photograph only covers an area of
6.9 square kilometers, around 12 photographs must be
joined together to make a single vegetation map.

There is a strong possibility that these problems can
be solved bv using images from ALOS. The images are
not as high-resolution as aerial photographs, but the sat
eIiite can cover a huge area in a single capture: 70
square kilometers, which is equivalent to around 50 veg-



An image of Kagoshima Bay captured by AVNIR-2 on April 7, 2006. The blue line to the south of Sakurajima is a red tide caused by

the plankton noctiluca scintillans.

etation maps. Since the im;tges are captured at a height
of around 700 km, distortion of the surrrn1nding area is
also conxidcrcd slight. .\I.OS has an orbit c\cle of oul.
-H)davs, so it can observe 1egetation during a range of
seasons.

Local surveys prove the effectiveness
of ALOS's images

In .uu t1111n'.!006, a Ioctl survev was carried out in or
der to confirm how differences in Al.OS's image ton«
corresponded to the act ual 1egetation.

A.LOS\,\ \'\:IR-2 produces images in both the visihk
and ncar-iufrnred spectn1111s.In some areas where it 11as
almost iIllpossi hie to dist i11guish tvpcs of \ cgctation in
visible light. near-infrared images showed clear changes

in tone. 1\ local survev confirmed that the tones reflect
ed differences between areas of cedar and japanese cv
press trees. L'sing near-infrared wavclcngth«, it becomes
possible to sec things that arc invisible to the naked en·.
as reel tones become brighter. making interpretation
easier.

Speaking oi the future. the Biodivcrsitv Center's \:a
kajima sa\.'- that. based 011this. "\\'e arc going to compile
data and results for a vc.u. and hope to start practical
utilization of the images during fiscal '.!OOH".

As the problems faced h\ the global «nvironmenr
continue to gnlll·. surn·\i11g the natural environment to
find solutions will become more and more important.
I lei ping create an accurate record of the environment
as it is tod.iv. .mr! handing that on to :he next genera
tion. arc surclv vital tasks for .\LOS.

< I l \I I' R L I I F -, I l J '\ r , I 11 l-_ E _-\ R I 11 -l ~l



Searching out oil slicks on the surface to dis

cover oilfields hiding at the bottom of the sea:

ERSDAC is researching how PALSAR imagery

from ALOS can accomplish this.
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Fin.emode
Observation date: 2006/6/13

Synthesized color image
formed by superimposition
(Yellow 2006/6/25, red
2006/6/3, blue 2006/5/20)

There are many oil and gas fields in ocean region
slike continental shelves, but it is not easv to discover
them. The Earth Remote Sensing Data Analysis Cen
ter (ERSDAC) is engaged in R&D into ide ntifving
these offshore oil and gas fields using ALOS irnagerv.

In particular, ERSDAC is evaluating the effective
ness of ocean oil slicks leaked from offshore oil fields.
The surface of the ocean has ronsiderablv less micro
wave backscattering wlu-n con-red with an oil slick
than it does otherwise, because the surface tension of
the slick suppresses wan· lets.

PALSAR images of AIDS generated from the mi
crowaves reflected from the water surface show oil
slicks as dark patches. It is thought this data can be
used to discover new offshore oil and gas fields.

Photograph of the same region from a helicopter. The whitish
reflections are from the oil slick, which extended for about 10
kilometers.

These four images (left) show the Gulf of Mexico, within the
area shown the yellow frame opposite. Oil slicks stretch into a
variety of directions as flowing bands, depending on currents,
winds and other factors, so the point of original seepage can
be identified by stacking images taken at different times. The
estimated origin is indicated by the circle in the multitemporal
color image.

METI AND JAXA. DISTRIBUTEDBYERSDAC!ALL SIX IMAGES!

In May 2006, ERSDAC performed a study in the
northern Gulf of Mexico, offshore Louisiana, Ameri
ca, to verify the effectiveness PALSARs three observa
tion modes. This region is known to have many oil
fields, and oil slicks are commonly observable.

Images made in the fine and polarimetric modes
captured oil slicks clearlv, and it was possible to identi
fr large-scale oil slicks in the ScanSAR mode images as
well.

Since the ScanSAR mode can observe a wide swath
up to 350 kilometers in width, it is useful for a recon
naissance oil slick mapping of the interest region. Fine
mode imagery is then used for detailed analysis. ERS
DAC believes this approach can be a useful tool to clis
cover new oil fields in the ocean.
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The images observed h\ A.LOS are also making a
contribution to the World Tcrakova Movement in re
gions recommended hv l'\FCAJ and are alrcadv in
use as educational materials in selected developing
countries.

Because of war or pmertv, there are still around
100 million children around the world who cannot at
tain a basic level of school education. It is estimated
that there arc a further 800 million adults who have
nr-vc-r learned to read or write, because they grew up
without ever going to school.

(far left)

The images from ALOS

donated to Senjit Dara in
Afghanistirn, showing the
village and surrounding
areas. The white circle
highlights the Terakoya built

by NFUAJ.
JAXA

Girls studying in a tent

classroom at the Senjit Dara
Terakoya (above), listening
carefully to what the teacher
has to say. These boys
(below) am seeing a map of
their village area for the first
time. They soon tried to find
their village on the map.

'BOTHi THE NATIONAL FEDERATION OF
UNESCO ASSOCIATIONS IN JAf'AN

NFUA.J has begun to supply ALOS's images to
these children to allow them to learn about their own
countries, Asia and the world at large. In the first
stage of this project, thev supplied local area images
to a Terakoya (a local learning center) built in Senjit
Dara, Afghanistan, by :\"FL\j (facing page).

The people of Senjit Dara, both adults and chil
dren, were fascinated by the pictures from A.LOS, and
spent a long time studying them. Most people had
never seen a map of their own village, eve n if the'
had seen one of the world or of Afghanistan. Com
ments from people who saw the image ranged from,
"It's beautiful and I'd like to display it at home," and,
"It's fascinating because it looks just like the real
thing," through to, "\\'c could use this to revitalize
Senjit Dara," and, "You get a feel for the whole Yillage,
so people will be encouraged to work harder." This
indicates that manv people are thinking hard about
the future of the area.

There is no shortage of places where people do not
'et have a map of their own region. This means that
there will be many more opportunities to use ALOS's
images as educational materials.
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The Nazca pampa in southern Peru is famous for

the enormous figures etched on the ground there.

Designated a World Heritage Site, it is still unknown

who created them, or why. Yamagata University is uti

lizing satellite imagery to create maps of these geo

glyphs to assist in preserving them for the future.

,...
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The Yamagata University research team on a hill overlooking the Nazca River valley (top). Nazca lines photographed by ALOS.The
five bright, thick straight lines are roads, but all other linear forms are geoglyphs, as confirmed from a light aircraft and on-site
observation.

.-'-'.D SOCl;l.L~CIE\CFS

The \:a;.ct lines. gigantic linear shapes and pic
tures. .ur- dated to between ]()() BC and AD 600. Thcv
wer« mad« hv removing rocks from selected are<ts of
the pa!llpa. exposing the whitish sand and gran·l he
low. .-\ research team from Yamag<tta Universitv is us
ing satellite imagery in distribution diagrams of the
".\Jazca lines. "Except for a few special regions." ex
plains Professor Isao ..\kojima. "There is Yen little de
tailed location data for the gcoghphs. Sometimes thcv
arc Ull\\ittingh dcstroverl. \\'e make maps to help pre
serve them." The research team first used satellite im
agen· from the .American commn-cial satellite Quick
Bird to ick-ntifv geoghphs. and \ crificd the data from

-,1 rJIF rx n r u FR.Cl\! \[.<l.._,

a light aircrafr. The\ found more than a hundred Ill'\\.
geoghphs: mostlv linear shapes hut some m.r, repre
sent li\ing things.

QuickBird images arc high resolution (0.6 meters).
but thn .uc also expensive. In contrast. ALOS PRIS'.\1
images arc lcmer resolution ('.25 meters), but provide
in-depth information. "Thcv arc ideal for making dis
tribution maps so \\'l' can determine the rel.uive loca
tions of all the geoghphs," explains .Associate Profes
sor '.\Ltsato Sakai. "The wide [:'Fi km] observation area
is Yen· attractive .. And the images cost a fraction of
what QuickBircl charges." Th cv plan to use more
..\LOS illlages to speed their work.



By monitoring crop maturation, checking the

state of agricultural land prior to seeding and

measuring crop damage from natural disasters

such as typhoons and floods, ALOS is playing an

increasingly important role in agriculture.

AVNIR-2images of agricultural land on two separate days. The upper image, made on March 25, 2006, shows cropland planted
with wheat in red. The lower image, made on May 4, 2006, was taken in the middle of the rice planting season. The red regions
in the center are where rice planting has been completed .

.\LOS\ ilnc« sensors .u« invaluabk i11 ;1gricult11n·

;1swrll. For c-x.unple .. \\''\IR-:! illl<tgcn. cap<tble of oh

sn1i11g i11 both the vixil ilc .u id uc-ar-iufrarc-d spcctr<l.

slul\\·s till' dcgrcc m.u u r.u iou ol crops through dcli

c;ttl' shadi11gs ol color. Tlll'sc i111agl's .uc- highh usctul

i11 dt·tt-r111i11i11g crop <t.u u-. i11 ri cc: p<tddil's. 11ht·;1t

lil'llb .u irl ot lu-r plots.

Thl' rl'ilnti1it1 of ih« 111in<>11<l\l'Scuiiucd b1 P.\l.
S.\R ;t\so i11dic1tcs minute dilltTl'llCl'S i11 till' moivrur«

cou u-n t of t lu- land. This iuf.um.uion e<ll! bl' used to

chcck till' condition of ricc: p.uklics IH'lo!T and altn

pb11ti11g. prmiding p nri:«: in lr nm at irm 011 planting

stall·. and would also lx: iuv.rlu.rhk: i11rkn-rmiuing t hc:

lkgrcl' ol rropl.md d;u1i;1,gt· ca11scd by ,1 llood. PRIS\!
i111;1gl'n h.rs <t high rcsol11tio11 (::!.:-i mc-tc-rx), making it

possibk to ;1cn1ratch cktcrm in« cropland divisions.

l 'si11g cIc-v.u io u data. till' x.u uc- i11for111;1tio11 can Ill'

111;1dt·av.ril.ihk- for comph-x topograpl11. <urh as tcr

ra!l'd padd ics.

.\I.OS is .il-.o being used I<> pcrimlictlh· observe

L11Hl i11 count ric« other th;111Jqi;m. tco uiou it or such

thi11gs as ih« state of s;tlt spr;11 d;u11;1gt·. whi.h is u11-

couuuou i11.l<lJl<lll. If ih« d.u a g;1incd through thc-«:
ohscrv.u ions C<lll be ll'il'd to pro!llpth rc-act to prob
km-, it could lulp to .ivoir l a glob;tl loc:d crisis.

< ( 1 \1 I' I\ I I! l -, ll I', c . l 11 I !- _\\\.TI!



Look at these mountains and valleys using the

attached special 30 glasses with lenses of red and

green film. You'll see the land suddenly gain a

depth dimension.

The PRISM sensor, one of several sensors on

ALOS, has a camera directed at a forward angle,

another pointing straight down, and a third at a

reverse angle. The three images are superimposed

here, and when you look at them through the 30

glasses, each eye sees a different image. This

makes it look like a three-dimensional picture.

DETACHTHE30 GLASSES from the book, and put them on for a look at Mt. Fuji.

Carefully detach the 30 glasses along the perforated line, and put them on with the blue film in front of your right eye, and the red
to the left. Hold the image of Mt. Fuji about 30 to 40 cm away: it will jump out at you when you find the right distance. If you put the
glasses on with blue on the left, or hold the book upside down, the image will look strange. Using these 30 glasses does put a strain
on your eyes, and prolonged use may cause fatigue, or you may even begin to feel bad.

ALL 1r-..1AGESCOURTESY
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"In the mid-19th century, Paris, modeled on the

human body, was completely reconstructed to be

a utopian city by Napoleon Ill, the last emperor

of France. At his command, prefect Georges Eu

gene Haussmann of Seine Province managed the

work, re-creating the city in the image of the hu

man body."

- Shigeru Kashima, professor, Kyoritsu Women's University

Just north and across the Seine from the Ile cle la
Cit(· is Angelina, the calc Ioften frequent, which faces
onto the rue de Rivoli, Everv time I visit Paris Iwalk
its streets from this cart·. idling in familiar second
hand bookstores, or strolling through the old shop
ping arcades ...

Instead of this chapter merclx serving as a guide
book to the face of Paris in the 21st centun as re
vealed through these photos from space, Iwould like
to invite You on a journcv through the historx of Ill\

beloved Paris.

1, I I 11I· F \ R T 11 F R 0 \I \ F () ·'



Napoleon III rebuilt the city in the 19th century

The street.-; of Pari-, ;tre liasccl 011 the r('(lesig11 of

the citx r.uru«! out lJ\ '\<tpokon Ill i11 the lllth rcnt u

n .. Aftcr 1Jl'corni11g pn·sidt'llt of lranc« in 1:-\-lR Louis

:\apolt'<lll \1as deu-rmuu-d to rebuild t ln: citv. Ik -uru

moued .Je<111_J;1cq1ll's BnglT. the prekct of Seine Prov

ince, and h.u rded him till' pl.m-. for ;1 m·11·ritv, -;IHi11-

i11g the roarlwavs to lx: ope11('(L I k rd11sed. ho11t'\lT.

and aftc-r louis :\;1p()lt·o11 11;1scrowm-d Emperor fol

lo11ing his coup det.u i11 IH.-11. lkrglT 11;1.'ifired lr. n u

his pmt .uid rqibced lr, ltmm I laussmann. who im

pk11w11tt·cl the F!lljllT<Jr's gr;tncl visiou for a modern
Paris.

The design \1;ts meant t() rorn-spor« l to the human
bodv. The PLu« du ( .h.ucau and the l'Ltce de lEtoik
(t<ida\. Pl:«« (:l1;irks-ck-(;;utllcl 11·tT<' till' "heart" <ii

till' citv, pulllping fresh lil()od throughout via the "ur

terit·s" r<1di;1ti11gout In nn it: the !'bee Vcndorne (li011-

k-v.nd \'olL1ire). t lu: hou lc-v.nd du '\()rel (IJoult·\;trd

\lagent;1) and other sp;1cio11s roads. The Bois ck Bou

lognt'. Bois ck \"i1JCc111ws .u ul Pare des Buttes Chau-

\\ \I h."' I I! R ( J l <, 1 l ( > i. Jl !' _\ l-!.I "I ti-,



mont, alllong other places. sc-rvcd as the "lungs." sup

ph·ing Paris with fresh air. Paris had been a humid

and malodorous place before the project, and Napo

leon III was determined to make it an airy and bright

citv.

Before the grand rebuilding the ci tv was a bit

smaller. .uid its boundary \\·as demarcated hv a stone

wall called the "\\'all of the Farm ers-Gem-ral." The

wall had :)4 gates. and was intended to enforce the

payment of a toll on goods entering Paris. Instead of

paving ;1 tax in cash, suppliers of goods to the citv
paid indirectly, in the form of a tax on their food
stuffs. It was a method of prirntizing indirect tax col
lection. It caused a sharp increase in the price of
goods in Paris, h owcvr-r. wh ich feel dissatisfaction
among cit' residen ts and became vet another factor
leading to the French Revolution.

Ii!) 1'111· F.-\Rl.11 FR<)\[ \I_()~

The wall \\·as constructed between 1784 and 1787.
upon a proposal hv Antoine-Laurent de Lavoisier.
one of the farmers-general and the "Father of Chern
istrv ... On both sides of the gates grandiose tax harri
ers wcrc built to the design of Cla ud« .'\icolas
Ledoux, but most of them \HTe removed later as im
pcd im en ts to the construction of the Boulevard
Peripherique. Onlv four portions of the wall still ex
ist: the rotunda of the barrier of L1 \'illette. the barri
i.Te du Trone, the harricre cl'Enfcr, and the rotunda
of the Pare Mouceau. Of these, the latter is a two-sto
rv round structure like a pagoda, possibly reflecting
the Oricntalism of the late l Srh centurv, and torlav it
is used as a public pav toilet. .. today, as when it was
first built. it still collects monr-v,

The modern citv, which expanded in .'\a po Jeon
Ill's great project, was almost entirely enclosed within



a milit.u, (klt·11st· c;tlll'cl ih« T!iit-rs \\';ti!. construnccl

from IS 11 to IS L-1i11pn·p;1L1tirn1lor11·;1r with Prussi».

For m ili t a rv n·;1s<>11s. 110 suucuuc-s 11l'IT pc-rmiucd
within :..!:->0llll'ttTs l rom ih« rn1tsicll' ol ih« wall, carn

i11g t lu- an·;1 t lu 11;111H·"t<>Ill' milir.un: ... 111rouumpo

Ll!Y Paris till' lxltw.r, 11·i11dstl11<n1gh ih« gnTIHT\ en

circling ih« <it v.
.\ Llrgt· 1111111\wred h.ur.uk-. 11t·n· built throughout

this /Ulll', and t lu-«: t·1ohl'cl into xlums 111Icrc wast«

collt·ctc>l's lived .. \ n uu.n ih.u t lu: pill's ol 11·astl' t lu-x
colkctt·cl h:«! 1icldl'd ;1 Str;1cli1;1ri1is violi n , ;1 Rcm
br.uidt .u u l ot hc-r trl';tsun·s triggl'rl'd ;1 ruxh of a n-

tiqu« colkctors to t l u: .uc.t. nt·;1ti11g qui«: ;1 h ul l.rh.t-

loo . Auiiqu« cll';tlt-rs hopi11g to turn up more: trl';tsurt·s

Sl'l up strl'l'l st;dls. Llli11,g ih« lo111Hbtio11s of' tocb1 's

lk;1 nuukc.t thrrc. lh1ri11g ih« l'iuis Olympics i11 l~l:..!-l

;1 uumlx-r of .sL1di11111s.l!HI (LICKS wrr« built i11 the

t<>lll' ruilit.urc-. .u id 111ost still n·111;1i11.

In till' 11t·stl'rll n·;iclll's ol !';1ris. <•lltsiclt· t lu: !<>Ill'

m ilit a irc-. is t lu- 1ast Bois ell' Bcntlo~~Ill'. Till' ci t . ol

Brndog11l'-Bi!Li11crn1rt is j11st anoss t lu: cit1 liuut-. to

the south. and I lived ilur« wit h 111«l.u nil , i11 l~lSI

and ·s:->. .\ Lirge Rcn.ruh pl.uu 11;1s locatt·cl t lurc: a t

ih« timc-. ;111clm.u iv pl.u u 11<>1kl'rs li1l'cl i11 tilt' arc;1.

The pl.uu 11;1s lun-r clost·d. ;\IHI t lic: fo ru n-r 'iite is

clvarlv visibk 110111span'. I usl'd to vixi t t lu: I lippo
d ronu- de l.011gch;1rnp i11 t h« Bois ck Boulog1H'. to

enjm a meal .uid w.u.h till' !1orst· r:1n·s. SJH'IHli11g a

cL\\ of l cisu r« u n drr i h« d i-t.u n xil ho u ot r« ol till'

Eiffel Tower.

\\'hen 1it·11t·d lron: till' clist;111n· o l <ip;ttT. the

strl'cts ol Paris n·n·;d so rn;\111 sn'Ill'S. I h.rvc: 110 doubt

th.u :\apolcrn1 Ill wr n rlr l h.iv« w.uuc-d to st't' ihc-«: im-

aµ;cs. too.
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200'.) was a terrible vear for JAXA. In October, the
environmental observation satellite Midori-Il ceased
to function onlv 10 months after its launch. In :\'o
vcmbcr, the H-UA rocket failed to launch properlx af
ter solid rocket boosters did not separate from the
main rocket. Later, in December, the team behind the
Martian exploration probe Nozorni had to abandon
attempts to put the craft into orbit around Mars.

These failures left the newlv formed .JAXA open to
all sorts of criticism . .Japan 's space development activi
ties were alreadv being called into question, but these
incidents magnified the Agencv's problems. In partic
ular, Kenji Tomioka, project manager of the team be
hind ALOS, felt a strong sense of impending crisis.
The AIDS project was reaching its final stages, and it
was clear that the Auencv could not tolerate anv fur-h j ,

ther failure. Tornioka, along with the rest of his team,
was always aware of this fact.

Tomioka had been aware of the scale of the project
ever since he joined the :\LOS team in 1996. "The sat
ellite's weight, the level of investment, and the impact
it would have on society," he recalls. "All of these were.
far bigger than am· satellite dcvclopmen t project I
had been involved in before." Furthermore, ALOS
was developed using methods with which JAXA had
little experience. Conventional satellite development
begins with the technology, but ALOS came about ini
tiallv with the definition of its mission.

That mission \\'as fourfold: to create maps; to ob
serve regions of the Earth: to aquire an overview of di
sasters; and to survcv natural resources. The team was
charged with developing technologies to allow this
mission to be accomplished smoothly. "The satellite's
functions and capabilities were defined by the encl us
ers," said Tornioka. "It was no more and no less than
that." In order to successfullv fulfill the four aspects of
its mission, the team gracluallv came to the conclusion
that they would need to equip ALOS with three differ
ent sensors: PRISM. A\':\'IR-2 and PALSA.R.

Bringing it under the required weight limits

The development of a satellite goes through vari
ous stages - conceptual design, preparator\' design,
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Left: Assembling ALOS
Above: Testing the EM (Engineering Model) in April 2001
Below: PALSAR BBM (Bread Board Model)

basic design and detailed design -- before reaching
the maintenance design stage. At each stage, various
models arc produced, and these must pass .JA..cXA'sin
ternal reviews before work is permitted to proceed
further. ALOS made it as far as the preparator\' de
sign stage with few delavs, but when it entered the ba
sic design stage, in 1998, it became clear that the satel
lite was going to be too hc-avv.

Based on the capacitv of the rocket to he used to
lift it into orbit. A.LOS had to be constructed with a
\\·eight of 3.8 tons. The PA.LSAR sensor, however.
which was originally planned at 480 kg, was found to
have increased to TiO kg due to developments in the
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January 5, 2006

The satellite is fitted to the fairing of its launch rocket at
Tanegashima Space Center

Directly Before the Launch

All settings completed, the H-llA rocket no. 8 waits to be
launched from Tanegashima Space Center

suurturc of its a11tt·1111aand the addition of some cx
tr<i Ill'\\ functions. This put the satellite over its \\·eight
limit Norimasa Ito, lead cnginl'l'l of PALSAR. mc-t
m.mv t inu-s to nl'goti;llt' wit h st.ilf Irom .JAROS (the
.Jap;111R\'sources Obscrvat ion Svstr-m Organiz.u iou ).
who we-re:jointh n-sponsibl« for the development of
the: sensor. "\\"c weren't able to comc: to a conclusion,
evc-n thot1gh the b;isic dl'sig11 rcvic-wwas co111ingcloser
and rlosc-r." rernc-mlx-rs Ito. "It 11·asterrible." 111th«
end. the: team agrl'l'd t<> reduce l'.\LS.\R's panel width
from its original dl'sig11 of '.L'i lll to '.).J m. Tlu:v \HTl'
just in t inu: to make the basic design review. "E\l'11
though 11·e'clspent t\1·0 vr-ars \1·orki11g on the l'quip
nu-ut \IT 11erc going to install 011the satellite." cxplain-,
Tcnuioka. "ff we'd not been able to solve the 11·l'ight

,II 1·1-11 V.\1~1·11 J.1\.()\1 \[_()"I

January 10, 2006

The satellite, fitted to the fairing, is transported to the rocket
launch complex.

January 24, 2006 (Launch Day)

Staff watch the launch of the H-llA rocket from the Tanegashima
Space Center. Excitement and fear combine in a single moment.

prohlrm 11e would have- been set hack another vc.u.
Despite their best efforts, however, the completed sat
ellit« still weighed ! tons - outside the initial targl't of
'.).8 tons. The team decided to add boosters to the
ror kot in order to solve- the probkm.

.\ftcr successfuh pa.ssing the basic dl'sign n·Yit·11at
the c-nd of El99, the: team stepped up a gear. Almost
CWT\ dav. Tornioka visited the partner cornpauic-s
manufact uring the satellite.

Around the time J\X..\ experienced a nm of fail
ures with its satellites and rockets. Everyone \1as a.ski11g
whcthc-r it was possible for ALOS to succeed.

Tornioka recog11 izcd that such cri t icism, crnning
from both within and outside .JAX:\, was un.rvoidahl«.
so Ill' dl'cidccl to n·\ icw the entire project and ensure-
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