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Ensemble data assimilation of ocean surface wind estimated by seabird biologging
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Biologging is a method to measure animal’s behavior and their environmental condition by attaching small data
logger to their body. Recently, it has been attracting as a new way of atomosphere/ocean observation. For example,
it has been suggested that ocean surface wind can be estimated from seabirds flight paths. We conducted Observing
System Experiment (OSE) using ensemble data assimilation (NHM-LETKF) , in which we run analysis-forecast
cycle with and without wind data from birds and examined those observation impacts. As a result, surface wind
spread around bird observations reduced, which implies analysis accuracy can be improved by such seabird

biologging.

1. 1ZCHIZ

W ERGERIEIREFEZ LT L0 AR E
ELOBERL « PR RS AE AL O BRI A
AR Td DA, Wi T OEBEENIT/ NS
TAZHWEISRONBRAIICE EFE > T
LZONRBIRTH D, £ 2 THFE, BIITEI O
FELLTHBINTE AL A X T3,
- K[G 8RO FiEE LTHEBESRLSOH 5,
NAFaxXr 7%, 8o NlorT—2ud]
— &35 LT OTEROE P O BREL &2 Sl S
LHFETH D, EFIEe T —o/E Rl - £
BEREIL N EA THEA T — 2 DIETE D L 9
IZoTETHBY, TNHAET —FN—2{LT
LMY AN BTN TN D,
AIERTIL, "M AaX L I THLNTET —
ZOEMFEFIE LT, FBERESICERT LA
AIAXFF R OFETHEONZ GPS (LEfHH
T Z N HHEE S O ERE EIRKRR T — 4
FALICRIE U, BH#HEERE Z Rk L7284 (BIRD
FEER) L Lo 746 (CTRL 3B Ti#ro
K BE 2 bl 3 2 8L & 2 7 5 528k (Observing
System Experiment, OSE) D#ERA#ET 5,

2. T—X
FORATHEE X —KIZBWROEFZEH S 720 |
FINWERORHZITELS 72 b, £z, BREEZ T
HE. RERTEOBENRY FLicx L CTERAX
ISt 51T o EDmE 2RKT M7 b
JZFERITREN A U D, 2D X 9 s 2 FIH
LT, MEFRT —F N OBREESORE 14k
THFHNZHEE 3 5 FIENIRE SN TV DB,
AWFFETH Wz LR TIEIC L 2 BHEER T —
A1 20184E 8 A 21 Hv5 9 A 5 H O IERFOfE
T, 72T ABESESDETE 727 5 Th
Do

3. BT NVOME - FEBRERE
AWTETIE. [RRITIEFIFET /L (NHM)

R T v T NER N T 4 LK
(LETKF) #% #i7A o 7= sEHI EARAT & A 7 4
NHM-LETKFBIZ W%, &5 /L D4 B 13K
25km K& % 5km T 25km 7>5 Skm 12 1 JFA1 R AT
4T EATSTEY, FHEEBIEN 1 0@ Th
%o SREBEIL 50 J8, TV T Ao —¥
X 30 THDH, BHEEOIE), BHEfEE LT
NCEP PREPBUFR DT AL % [RbIZfEH L C
W5, FIEME R K OME SYE IR T 2 ER AR AT
JRA-55 O AER LTc, BHEEROA HEIZ X 54
REWT 5720, BHEERLSMIATIT 58]
W7 — & LHME - FEREILE— & Lz, A
HAMIIX 20184E 8 A 21 H/H 9 A 5 HETT, fiF
HrRezlix 6 IR T 5, SHEERIT—/ICm
JE2m OF—Z L LT o Tz, SHEEROBLIHRE
ZILOWNWTI, BHEET A6 M S bH
ERAEEZZTDEEBNHRAZL L THEZ TN,
B, ZOMREIZEBWT 3 ooRE (HE 18,
19, 20 %5) 23 H AT 2 LT,

4. FE

FP AKEALE Skm DK ER T MSM fiRATiE 2
HAWTEBHEROREZENOTEZ A, fHE
2% R~0.5 FLEDHENH HFER L eo7- (K
2),

I, Skm 4L TOFEFERIZOWT, HiE
mEGEE U CGRPER) . V. (FEACE) O HfE -5 A
7L v K% BIRD %kt CTRL EBRTHET 5
(4 3), BRI B AR R D ALHEE S
MoTHMLTEBY, ZOBROA 37 FR
H UL 3 K OB E I 7 0 & B AR 0 i
FIEHE L RSN D,

1 DOfFTIFZNICER L TR D &, FlziE 8 A
26 H 18 FECIXEBHIS O H DI E L L L
THHEIEDOAT Ly RBMEFLTEY (X4),
A8 7 1 O 55 MR O SEHTREEE ) EICE
BRL7=ZEnEZHND,

ZDIEH, BROFLKIERE BGRE I b iE



WIRR BN TEY, BETITEM A T R E
BROBEZRIZOWTH AT 5,

5. ¥&®

2018 4F 8~9 HITHUS L= DN E 5
HEshi=EEROT—% b z1T-> 7=, #Hl
A 2R T N DB JE D O WER I AR T D AR
DD, FENTIEE O _EE2 REd 5 i RN
vz, SBIIAREFLSNO SHEER T — & &
= OSE FEBRbATV, BHEERT — & 23k
BLHE & U COMIEZFEAICHEEL TW L T
EThbd, £, BORITRE & K50 E
WZOWT BT ICER Y $HA . VBB 2RI A LI-rE
ERBBR O ZHES T Z T, THl
AREME DA LICEBRT 2 X 9 Tl A A
X 7B ORES A HiET,

25 3R

[1] Biologging intelligent
(https://www.bip-earth.com/)
[2] Goto, Y., Yoda, K., & Sato, K. (2017). Asymmetry
hidden in birds’ tracks reveals wind, heading, and
orientation ability over the ocean. Science advances,
3(9), €1700097.

[3] Fukui, S., Iwasaki, T., Saito, K., Seko, H., & Kunii,
M. (2018). A feasibility study on the high-resolution
regional reanalysis over Japan assimilating only
conventional observations as an alternative to the
dynamical downscaling. Journal of the Meteorological
Society of Japan. Ser. II.

Platform  (BiP)

e
MSM FENTIE 13 B K FHAE BT — & _X— &

(http://database.rish.kyoto-u.ac.jp) & ¥ 43 L 7=,

NHM-LETKF % 7= OSE FEBRIZIX. VErEmrse

BHRSHE DO HIER Y R 2 L — 2 i L7z, £7-.
B LRSS (A) 22H00569 O 4B A% 1F1-,

40°N 4}\ y)

N
30°N 73{/‘?/

20°N <

53.4\ a S
10°N @

120°E 140°E
] 1. NHM-LETKF Oz} fElk
S PEIE 25km, IFELE Skm iR EE DR Ch 5,

15

10 A

w

msm wind[m/s]
o

corr_u=0.523
corr_v=0.450

-15 -10 -5 0 5 10 15
bird wind[m/s]

X 2. BHEEE & MSM #iZ fHJE T — & O Hk
Rl T B HEE R, fElhiE MSM B, BN TV
T mis, MSM 7 — & |3 S8R Ot 5 7
Uy ROfEZEMEH LT,

0822-0905 U sprd [m/s] (bird-ctrl) 0822-0905 V sprd [m/s] (bird-ctrl)

la“.

-0.4 -0.2 0.0 02 04

3. 201848 H22HH 9 A S HIZBITS,
WM EHEREHEE U, VAT Ly RDOES
(BIRD-CTRL), HfZIE m/s, ADFEEITIEHEE
BOFILICE > TAT Ly RBRETLEZZ %
R, RO T E oy NI T T O BB A
ERT,

-0.2 0.0 02 0.4

201808261800Z ctrISLP & SLPsprd [hPa] (bird-ctrl

300

-1.00 -0.75 =0.50 —OI.25 0.2)0 0.|25 0.|50 0.75 1.00

4. 2018 4F 8 A 26 H 18 KDt

o1 2 —|X CTRL EBRD T Y 7V E R
JE, Y=— FRiZ#EKIEARA T Ly RO ZES
(BIRD-CTRL) #Z/~9, HAZLIZWT4E hPa, #k
FENTC Z OFfENTREZNC AT LT A1 6 IR 43 D stk
ERART MVONE L\ & 2R,


https://www.bip-earth.com/

