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Six iden ti cal mi cro-sat el lites com pris ing the FOR MO -

SAT- 3/COS MIC (Formosa Sat el lite #3 and Con stel la tion

Ob serv ing Sys tem for Me te o rol ogy, Ion o sphere and Cli -

mate) mis sion were suc cess fully launched into a cir cu lar

low-Earth or bit from Vandenberg Air Force Base, Cal i for nia 

at 0140 UTC 15 April 2006. The FORMOSAT-3/COS MIC

mis sion is a col lab o ra tive pro ject jointly car ried out by the

Na tional Space Or ga ni za tion (NSPO) in Tai wan and the

Uni ver sity Cor po ra tion for At mo spheric Re search (UCAR)

in USA, with the par tic i pa tion of many gov ern men tal, ac a -

demic and pri vate in sti tu tions. Each FORMOSAT-3 sat el lite

car ries three pri mary sci ence in stru ments: a GPS Oc cul -

tation Ex per i ment (GOX) pay load, a Tiny Ion o spheric Pho -

tom e ter (TIP), and a Tri-Band Bea con (TBB) pay load. The

GOX pro vides ver ti cal sound ing of at mo spheric pro files

around the globe and elec tron den sity pro files in the ion o -

sphere. The TIP in stru ment is a nar row band far-ul tra vi o let

ra di om e ter; it op er ates in the 131.0 - 160.0 nm band width

with a fo cus wave length at 135.6 nm to mea sure the line-

 of-sight to tal elec tron con tent. The TBB trans mits phase

coherent, con tin u ous sig nals at three fre quen cies: VHF

(150.012 MHz), UHF (400.032 MHz), and L-band

(1066.752 MHz) to pro vide ion o spheric ob ser va tions to

ground-based re ceiv ers.

The FORMOSAT-3/COS MIC mis sion pro vides the first 

sat el lite con stel la tion for mon i tor ing global weather and ion -

o spheric elec tron den sity dis tri bu tion us ing the Global Po -

sitioning Sys tem (GPS) ra dio occultation (RO) tech nique.

Every day the mis sion pro vides in near-real time about

2000 ver ti cal pro files of tem per a ture, pres sure and wa ter va -

por in the neu tral at mo sphere and over 2000 ver ti cal elec tron 

den sity pro files in the ion o sphere. The ob ser va tions have

been used to sup port op er a tional global weather pre dic tion,

cli mate mon i tor ing and re search, space weather fore cast ing,

and ion o sphere and grav ity re search.

More than 70 pa pers de scrib ing early re sults from the

mis sion and In ten sive Ob ser va tion Pe riod (IOP) cam paign

were pre sented at the “FORMOSAT-3/COS MIC Work shop

2006: Early Re sults and IOP Cam paign,” held in Tai pei dur -

ing 28 Nov. - 1 Dec. 2006. The cross-val i da tion of the

FORMOSAT-3 data with other types of mea sure ments has

shown sig nif i cantly greater pre ci sion than was pos si ble with 

tra di tional meth ods and mod els. The ap pli ca tions of the

FORMOSAT-3 weather data have been ex traor di narily suc -

cess ful, from pre dict ing the ty phoon track to cap tur ing the

gen e sis and tran si tion of a trop i cal storm into a ty phoon. Im -

prove ment of up to 10% in weather fore cast ing ac cu racy has

been achieved us ing the data.

With the dem on stra tion of real-time op er a tional use of

RO ob ser va tions, FORMOSAT-3/COS MIC com ple ments

other Earth ob serv ing sys tems and im proves global weather

anal y ses and pre dic tion. The suc cess of FORMOSAT-3/

COS MIC mis sion in au gu rates an age of op er a tional GPS

sound ing for weather fore cast ing, cli mate anal y sis and re -

search, ion o spheric mon i tor ing, and a suite of related earth

science pursuits.

This spe cial is sue in cludes some of the dis tin guished pa -

pers pre sented in the “FORMOSAT-3/COS MIC Work shop

2006: Early Re sults and IOP Cam paign.” It is the first such

is sue in an earth sci ence jour nal to pub lish ex clu sively early

im por tant re sults of FORMOSAT-3/COS MIC mis sion. This

is sue cov ers the fol low ing sub jects: (1) the FORMOSAT-3/

COS MIC mis sion over view, sat el lite sta tus and op er a tion;

(2) weather data as sim i la tion and data im pact stud ies; (3)

IOP cam paigns and data im pact; and (4) ion o spheric data

and space weather monitoring.
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