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(Taiwan Ocean Radar Observing System, TOROS)
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Moored Ocean Observing System, Taiwan (MOOST)
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Taiwan Ocean Predlctlon System (TOPS)

~/4

‘TORI, POM-T3, 2300 UTC 10 May 2015

RESRITVR - SMRENER - SSRNRREA

(EHiELB2] E/,EJE'; f

SWAM 18 = HEBIGE B

AR I 188 =1 R )

2N o . L

B -

OB 120 12I°E 12°E 123E 124
Wave height (m)

ST LT T ——

R

TORI, POM-T3, 2300 UTC 10 May 2015

N EERAENFENSESAE
e NARLaD BB E .

EOIFE 121 \W‘r 12VE 124 1N T &
speed ( 23°E
I'HHHH\H- |\|L“.1J|HH[]_

P T ?f;i(20150510 He [2)

tops.torl.org.tw
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(Ocean Bottom Seismometer, OBS)
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Remotely Operated underwater Vehicle, ROV
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簡報者
簡報註解
1492年，受命於西班牙女王伊莎貝拉一世的資助的熱那亞人哥倫布遠航的一個目標就是最終能到達印度，並開創另一條比絲路更好的貿易要道，但他卻在大的失望中帶領歐洲發現了美洲的巴哈馬群島，後來在屢次的航行中始終認為是發現了印度，並且至死都相信他所到的地方是印度，後來才證實是發現了新大陸美洲。
於是哥倫布之後的西班牙帝國和葡萄牙帝國的探險家在美洲開啟了新世界的殖民地時代，17世紀之後，荷蘭與英國也陸續在非洲、美洲、南太平洋擴展他們的勢力。
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簡報者
簡報註解
公元1206年
鐵木真開始統一蒙古各部

公元1241年
拔都率部入侵波蘭、匈牙利、斯洛伐克、捷克，直至抵達奧地利的維也納，蒙古大軍開始停止西進。

成吉思汗率領大軍西征伊拉克、伊朗、阿富汗等地，為日後第二次及第三次的西征打下良好基礎。
公元1235-1242年，成吉思汗孫子拔都再次率領西征，遠至欽察、俄羅斯、匈牙利、波蘭等國家和地區，並且建立了第一個元朝西北宗藩國欽察汗國。
公元1252-1260年，成吉思汗孫子旭烈兀進行第三次西征，遠至敘利亞、埃及、伊拉克等國家或地區，並在波斯地區建立了又一個元朝西北宗藩國伊利汗國。蒙古的這三次西征，令成吉思汗及其子孫被人稱為世界征服者」。
�蒙古帝國的起點應從公元1206年孛兒只斤氏.鐵木真稱為成吉思汗，終結於1635年林丹汗交出可汗印信，蒙古汗國前後共計429年，極盛國土面積達3300萬平方公里（含西伯利亞北部）。整個東亞、中亞、北亞（千島群島）、西亞大部分地區，東南亞、南亞（印尼爪哇島）部分地區，歐洲中部（奧地利維也納）和東部（烏克蘭），以及非洲最北部（埃及）都在其統治範圍內。��原文網址：https://kknews.cc/zh-tw/history/pqap92.html
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簡報者
簡報註解
從奢侈品到必需品
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簡報者
簡報註解
(科學發展月刊 2007 許全義)
1896 年，義大利的業餘玩家馬可尼(Marconi）成功地發出無線電報，取得專利，並成立公司開發無線電通訊的商業利益。1901年，他甚至成功地把摩斯電碼字母S的訊息橫跨大西洋傳遞出去。
1909年，馬可尼也因為在無線電報上的傑出成就而獲得諾貝爾物理學獎。然而，就在1937年，馬可尼過世時，他的朋友，也是他公司的顧問弗萊明(Fleming），
卻在追思紀念會上說：無線電報不是馬可尼發明的，而是洛奇(Oliver Lodge）教授，洛奇教授在1894年便已成功地利用無線電發出 過訊號。這是怎麼回事？

其實是因為馬可尼的專利包山包。如果英國科學家沒有出來宣示發明權，便會損壞國家利益。
因為從郵局到海軍都需要利用無線電，因此都要付出大筆權利金。
此外，英國科學家瞧不起義大利人，自從馬克斯威爾電磁學方程問世後，電磁學幾乎成為英國的國粹，名家輩出。
洛奇和弗萊明都是英國人。要是電磁學系譜居然變成了馬克斯威爾─赫茲─馬可尼，英國人根本無法接受。
赫茲是德國人，英國人學德國科學還情有可原。但當時義大利是科學後進國，英國養了一大群馬克斯威爾科學家，竟然還要學義大利，是可忍如不可忍。
就在民族主義情感和國家利益考量下，不列顛科學家湯姆森(J. J. Thomson）、米欽(George Minchin）、艾伯亞(Rollo Appleyard）和史文吞(Campell Swinton）首先發難，
質疑馬可尼的原創性。漸漸地，洛奇也覺得自己在1894零的實驗中就使用了摩斯電碼發出無線電報了。
最後弗萊明也被說服了，因此他在1937年馬可尼的追思大會上，為馬可尼篡奪英國科學家的發明表示懺悔。


(【科學史上的今天】6/4——史上第一起駭客事件) http://history.pansci.asia/post/120650376196/%E7%A7%91%E5%AD%B8%E5%8F%B2%E4%B8%8A%E7%9A%84%E4%BB%8A%E5%A4%A964%E5%8F%B2%E4%B8%8A%E7%AC%AC%E4%B8%80%E8%B5%B7%E9%A7%AD%E5%AE%A2%E4%BA%8B%E4%BB%B6
1903年的6月4日，提出弗萊明右手定律與左手定律那位物理學家弗萊明，在英國皇家科學院（Royal Institution）的講台上與助手架設起神秘的裝置。
他今天不是要發表自己的研究，而是要配合演示義大利發明家馬可尼所發明的無線電電報機。

今天馬可尼要向公眾證明即使相隔三百英哩，仍可一字不漏的收發電報。
他本人在離倫敦三百英哩外的一座發射站，準備發送電報到弗萊明所在的皇家科學院。
觀眾已陸續就座，弗萊明再三確認所有裝置都準備妥當，突然在他毫無心理準備下，臺上的接收裝置就發出有規律的滴滴答答聲。
他一開始以為是馬可尼搞錯時間提早發射電報，但熟悉摩斯電碼的助手馬上聽出那只是一再重複的字眼：「鼠輩（Rats）、鼠輩、鼠輩、……」。
接著出現的顯然是針對馬可尼的嘲諷：「有個年輕的義大利小夥子，他是個花言巧語的騙子」，
之後是一串引自莎士比亞的打油詩；旁邊的摩斯電碼印表機一字不漏地將它們轉譯印了出來……。

四天後，英國魔術師兼發明家馬斯基林（Nevil Maskelyne）投書泰晤士報坦承是他所為。
他在三年前就成功試過從地面用無線電傳送訊息到十五公里高的熱氣球。
據他聲稱，為了抗議馬可尼將無線電申請專利，藉以開設電報公司營利，
並且為了提醒民眾注意無線電的安全問題，才趁此場合，公然戳破馬可尼宣稱無線電通信安全無虞的謊言。
看來馬斯基林這起惡搞事件不但是史上第一宗駭客行為，就駭客精神來看，說他是駭客的祖師爺也不為過吧。
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Doppler Spectrum of Sea Echo at
13:56 Mc./s.

Tur Doppler frequency shift of radio waves
reflected from the ses surface ot 13-56 Moz has
been recorded and & portion of a typical record is
shown in Fig. 1. Such records show the following
unexpected features: {a) the frequency of the
prineipal component  (as  initislly obtained by
meagursment of the length of individual eycles on the
record) iz surprisingly constant at about 0-38 o./s.,
irrospective of wind conditions and state of the sea ;
{b) the records show that the range of frequencies
prosent is small. Spectrum anslysis of the records
made with an Admiralty wave analyser! confirmed
these findings. Fig. 2 ia a reproduction of a sampls
spectrum analysis which shows a large but narrow
peak at o frequency of 0-38 c.fs. accompanied by a
gmaller peak st a frequency of about (-54 o.fa

A tentative explanation of thess featurss can be
offered if it is assumed that the sea waves act as
diffraction gratings. Tt is known® that, under a
given wind, soa waves of all lengths up to a maxium
dependent on the wind velocity are generated. Of
this multiplicity of waves, some travelling radially
to the antenna will have s wave-length L and will
reflect bacl o large signal whem L = W2, 1 hbeing
the radio wave-length. Sinee the velocity v of a

ueawawuflmag‘thisgivmhyg:J;_TL_g

being the acceleration due to gravity, then the
Doppler shift Af of this enhasnced signal will be

a=@._§\fi "_,\/EE
A W e C 3 ®  h

In the present caso, h = 221 m., g = 9-81 m./se0’,
gives Af = 0-378 oz, agreeing closely with the
value for Af = 0-38 c.fs. found from Fig. 2.

NATURE 681
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1t might also be expected that components of non-
sinusoidal waves of wave-length L = ni(2, n being
an integer, travelling radially towards the antennsa,
would camse reinforeement and thus large reflected
signals. These would then have Doppler shifts

Af - f{_;‘ The subsidiary pesk in Fig. 2 at a

fraquency of 0-64 o.fs. &= 0438 4/2 thus suggests that
thia is dus to wawves having e length L = 3,

Baoth the peaks in Fig. 2 depart considernbly from
ling spectra. At first smight this conld be explained
by considering thet the relstively short wawves of
length L = %2 are superimposed on the crests of
rouch longer waves and thus have velooities dependent
on the lengths and heights of the larger waves.
However, this would lsad to a continuous speetrum,
whareas in the neighbourhood of the larger peak
in Fig. 2 there are small subaidiary maximas which
om this argument would be unlikely to otour. An
altermative sxplanation of the shape of the spectra
ia that the sea wawveas exist in short trains. The first-
order (n = 1) diffraction patterns of short ses-wave
gratings of variable spacing L have heen calculated,

and by the wse of the relation Ajf = 2 ,\/ 7 L

n n
may be drawn as Doppler shift spactra. Superimposed
on Fig. 2 is such a spectrum obiained for a grating
containing six wave cresta. The agresment is con-
sidered to be good. This may be of intercat to
oeeanographers, sinee the explanation does not com-
pletely conform with accepted ideas of the behaviour
of ses wavea,

The explanation above would suggest that by ths
use of radic waves of lower frequency longer asa
waves woukd be obaerved, and that the use of an
equipment of varisble frequency would result in a
sog-wave spectrometer. At wvery high freguencies
under extramely calm eonditions, howewver, when sea
woavea of length comparable with the radio wave-
length are dominant, similar results to those found
here ut lower frequencies should be obtained.

It ia interesting to note that, becanse capillary
waves have a velocity which decresses with wave-
length, then the Doppler shift for radio wave-lengths
lesa than 4 em. under very cabm conditions ahould
inerease more rapidly with decreasing wave-length
than at longer radio wave-lengths. Under mormal

34
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fy : Doppler shift (observed) U : Current Speed (estimable unknown)

g : Gravity (known) / : Wave length of Radio wave (known) .
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簡報者
簡報註解
海洋中心TOROS環台岸基海洋雷達團隊環繞台灣數圈找尋適當的建站位置並努力克服用地、電信、電力的問題後，
在2015年我們利用環台17組測站完成了環台表面海流觀測的目標，成為國研院海洋中心四個重要觀測平台之一。
目前的觀測面積超過194,608平方公里，相當於5.4倍的台灣島面積。
並且我們可以說，這樣的環繞國境的海洋雷達觀測系統也是傲視東亞、甚至是領先全球的！
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簡報者
簡報註解
情境一，利用海洋中心海流數值模式資料與中央氣象局WRF模式風場模擬結果顯示。
情境二，利用環臺雷達海流觀測資料模擬結果顯示。�情境三，TOROS團隊因應西南海域專案計畫，於枋寮站架設臨時測站，將此測站納入環臺雷達海流觀測資料產出西南海域專案海流資料，利用此資料模擬結果顯示。
增加枋寮測站後，台南至屏東近岸海域可產出流場資訊，並可加強西南海域雷達觀測品質。
起始時間，2017/02/17 14:00 台灣時間，北緯22度26分、東經120度27分
模擬時間長度，140小時
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簡報者
簡報註解
情境一，利用海洋中心海流數值模式資料與中央氣象局WRF模式風場模擬結果顯示。
情境二，利用環臺雷達海流觀測資料模擬結果顯示。�情境三，TOROS團隊因應西南海域專案計畫，於枋寮站架設臨時測站，將此測站納入環臺雷達海流觀測資料產出西南海域專案海流資料，利用此資料模擬結果顯示。
增加枋寮測站後，台南至屏東近岸海域可產出流場資訊，並可加強西南海域雷達觀測品質。
起始時間，2017/02/17 14:00 台灣時間，北緯22度26分、東經120度27分
模擬時間長度，140小時
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in Gulf of Mexico
Disaster Response

ive years after Hurricane Katrina's wrath

was felt by residents in the Gulf of Mexico,
the area now faces another disaster. On 20 April
2010 the explosion on Deepwater Horizon oil rig |
set into motion the oil leak that flowed until 15
_]u.ly' and is now on record as the la.tgest oil s.p.ill in |
U5, history. Its impacts as well as required !
clea.nup and remediation will continue furyiea.rs.

Within days of the explosion, CODAR engineers
worked alongside scientists at University of
Southern Mississippi to complete installation of
their 3 Long-Range SeaSonde radars and mobilize The BP Deepwater Horizon oil rig ablaze. Image credit: U.S. Coast Guard.
this network so that it would prcnride coverage of
the surface currents from Mississippi as far east
to Pensacola, Florida.

| Data from this network, and another Long-Range SeaSonde network positioned
SeaSonde antenna operating in Alabama. along the west Florida shelf (owned and operated by University of South Florida),
were loaded hourly into the TS IOOS national HF radar network database and
from there used by NOAA scientists alongside their models of circulation and eil
transport in the Gulf.

i : A wider swath of scientists used this data and that from Rutgers University
. underwater g]ider fleet to compare with and to anal}rze the ut:i]ity of the HyCOM
and SABGOM models running in the Gulf.

W hile ocean circulation in the deep water areas of the Gulf can be resolved with
confidence using satellite-derived data, the current circulation patterns on the
shallower shelf areas are poorly cbserved by satellite as these areas are influenced
! less by geostrophic and tidal effects, but more by winds, bathymetry, and river
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Figure 1. This is the NOAA il Spill Forecast for June 3. The oil
that s north of the Deepwater Homzon side was located directly
south of the MississippifAlabama border, directly south of Mobile
Bay. Very little is south of the Alabama/Flonda border

Figure 2. Here s the NOAA ol spill lorecast lorecas! lor June 4,
There is a significant eastward shift in in the highest oil
concantrations shown in the blue colors. The black line showing
the outer boundary has shified significantly to the north and aast,
making landfall in Alabama and Florida

Figure 3.  MNow we overlay the surface currant maps from the
National HF Radar network. The shore-based radar aystems ane
obasnang strong currents generally 1o the east. West of Mobde
Bay, the strong cuments are running to the southeast, moving the
ol ghek away from the Migsgeipp coast. East of Motile Bay, the
currants turn, haading northaast, towsard the Florids cosat, axactly
how the oil is maving. The HF Radars are showing us where the
ol ia going and why Mo wonder the U 8, Coast Guard uses HF
Radar for Search And Rescue.

Figure 4. Mow here 1 the HF Radar surlace current map from
the Flarida shelf south of Tampa. The odl slick is just making it into
the coverage area bor thease HF Hadars, Currents here are
alongshaore generally to the north. The outer edge closest to the il
18 heading northeast lowards Tampa, but the curments closer m ane
runining parallal to tha coast
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簡報者
簡報註解
海洋中心所建置的高頻雷達測流系統(以下稱本系統)以海洋表層海象觀測為目標，藉由所觀測到之波浪相速度與深水波理論相速度的差異，計算出表面海流的流速及流向。 高頻(High Frequency ，簡稱HF)雷達波的頻率範圍為3MHz 至30MHz， 對應波長為10 公尺至100 公尺，與海面上波浪的波長相近，且垂直偏極化的高頻電波信號可在海洋表面傳播至視距外，因此被利用來當成測量海洋波浪及流速之工具。雷達波碰到海洋表面凸出物(例如波浪)時，會朝各個方向散射。其原始雷達波資料中包含的訊息除海流與波浪外，亦包含物體資訊，經由特殊的資料分析技術可解析出船艦的移動資訊。由方動畫為TOROS綠野站於2015年5月7號透過連續觀測互譜資訊推測紅圈內為一船艦移動訊號。


TR kR . =
Satoshi Fujiitf 4 2014 ORCA% 4 = [mmr
ER =R

BLRIE BE P A g

FLP| PR 2011/3/10-12 (P + j5 v&)

The 2011 Tohoku Earthquake Tsunami~ = Inundation heigf > o P
: % _—; =1
Joint Survey Group % = —
“Runup,height = - -
\ —— 2011/3/11
i : S . 17:05
‘ 15:20-30 8-23m ;.. —_ A 4
g - * ) ;_’ f = -Q
745:505-6m | | A §
TN AR >
\ ik t | _.6 l
NEENy—y 8
> o
i 14:46 on March 11, 2011, JST )
Epicenter MATU-
Distance 4-6 km
Bearing 120° N

(2011/3/10) (2011/3/11) (2011/3M12)



L
4

LT RIRTS

NAR!

- /

- T -_-_‘___'_"'-'—~—__—___: o ———
— Mo 32 3 e ks, B s 30 52
BEREERHRZGEEAE NS
N:E ]
— | JE |82 BB | & Rk |86 | = |/ | IK ] = 8B (R |5
|4 (8R4 | )| EE B (B |8 B E &
]| B3R FE SR A EE D E |
4 M= | B 1 iE | 3E | E | B | E
- 4 4 [ 4 |
FnEF 2
HHE KGR ©lololo|lo|lo|lo|lolo|lo|leo|lo]|lo|6]|o6
BEFEKE olo|lo|lolo|lo|lx|o|x|o|x|o|lo]|o6]|x
FHHRE x | O] x| x| 0|0 |x |0 x|O0|x|0] x| x| x
i L KAV ORNNO RO ENONINO] X x | © X x | © | x X X X
DSm AR, OB IO N NONIINO X ONIENONINO! X X X X X X ®
SEKkESH|l o |lo o x| x|o|leo|lo|lo| x| x| x|o|lo|o6
ISR Olololx|olo|lx|x|x|o0o|x|x|o|lo]|o
BRI X X x | x| ® | x X X X X | X | x | ©| ©® | x
K-BIEIE x | OO0 | x| 0| x |0 x| x| x| x|0]0O0|x|06

o BELE

x : FEESEH

(RE/AIES » 1988)




o , NAR
B R F TR

RetAmERN (O ~ Kt~ BEEAEEE) DURTORUEM =T
§%¢%E’J>/$§%/HU@?E£U“MH v M N RS e b N (=
SR ~ LCSHUSBR /KR SE) > UASE R TR R AESE

(h

KAFFRIFISSTAT K TORFISSHIEFUALIBABITA  TORIFIFITOROSHE:
VRIS $E TR 2 i SR R E RNE MR R SRAS
H(LCS) ZEAE



A E T ORI

823 7K 55

AREMIEABR | AHVIAERIHAEREN

g BA 2

0.0 0.1 0.2 0.3 u:n u:s u:s u:? u:a 0.9 1.0 1.1 1.2
S5C speed (m/is)



CODAR HF RADAR
TRy RIESF

NAR

Fast Time (ms)

11-D¢1-2013, 4,75 hr UTC

DopplenHz)

CODAR transmitter HBSP on 4.54
20711-DEC-

Correlation Analysis for Pre-seismic Total Electron
Content Anomalies around the 2011 Tohoku-Oki
Earthquake

Takuya Iwata,' Ken Umeno'

Corresponding author: Takuya Iwata, Department of Applied Mathematics and

Graduate school of Informatics, Kyoto University, Yoshidahon-machi, Sakyo-ku, Kyotc

(iwaith takuya 3TmGst kyoto-u ac.jp)

‘Department of Applied Mathematics and

Phiysics, Graduate school of Informatics

Kvota, University, Yoshidahon-machi,

Sakyakn, Kyoto, Japan

Aug 2016 -
Journal of Geophysical Research:
g Space Physics

!
uUTC - Maximum Bi-Static range = 5000km

HEHAT T ? REAREEHABATVNGET RS

+ 8 =B e ONE cEeERw WAL

o
"' \ ‘!'\ I' T

wii

“—HA . -ﬁ "
_ e iy W XY .
e R AT BN SR R i+ Y - BRI R K SRR R -
B&SFAARFAMESRRE - (EHL)

[ENeFE e iR ] thEFI-EERMETMENEEE - Nk ARt ishitE
BEMEH - RE - BEENESNETRREEEIR] - BE T RSB FREE
BERAEEWMRRR - il AEEE S ERWIT LT Ve ATt iR A 38
& -

B+ (AR BE - BRFHRLHSFREENARER B M IEEERES
FRENFRAR  EEORMRBLFE BFARMEREAERBEAR CHET 0B L
TR - EREI0LEER [EEE | @HRETHEENHE - HESHER
EFHT2053 SR 170 -

ERERETEIAMAAERE - NEEIRAEMAREL 83 FRERTIEER
[ P BV AT O] A R B BT (R R SR ERE AR i ERE RE T
SBBERAZRIES T EEHEMRE (GPS) BB E A ERIEER &R « B
A M EETE R i AR - MRERERERE R - WA AR EIHE -

F SRR SH AT SR AT 5 LRt B A i 8LE - RE thEi T {ER1E BIGRAE 2F
HEF 8FET - [SFEERIIFERtERERRE P -

SENFRRE AR BERAR  EFEE PARSRERSWRAEEEHEEAS
ZEAT - AL AR SR E MR T RS IR R R AR
AL IR EE RO e TR L IRERE B R B -




NAR

Before the End — piscover the Story
MH370 — since March 2014 LT

SEARCH FOR MH370

Fugro’s expertise, experience and equipment played a key role in the search for the missing Malaysia Airlines flight

MH370. Three Fugro specialist survey vessels, equipped with deepwater search technology, were involved in the survey
and search for the missing Boeing 777 in the Southern Indian Ocean search area.

https://www.fugro.com/mh370 58
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Before the End — biscover the Story

Arctic Sea Route — coming soon
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