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Detection of Hyporheic Upwelling Flows Around Gravel Bars Using Drone and Thermography
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Synopsis

To detect hyporheic outflows and understand topographic characteristics of the

outflows around gravel bars, thermographic images were taken by drone at downstream

reaches of Saigo Dam in Mimi River and a reach in the Kizu River. Spatial heterogeneity

in water surface temperature was evident between main-flow and secondary flow (fed by

hyporheic outflow), and middle and periphery of each flow. Hyporheic outflow

(upwelling flow) can be determined according to the distribution (planar shape) of distinct

temperature zones. Many of the hyporheic outflow showed a tapered shape from edge to

middle of flow, while stagnant water affected by sunlight and air temperature showed a

band along edge. Temperature in the secondary flow fed only by hyporheic outflow

changed longitudinally by inlet of hyporheic outflows with different temperatures.
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Fig. 1 A schema of bar structure and hyporheic outflow, and a hypothesis of hyporheic discharge and bar function
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Fig. 2 Maps of study sites and photos of main-flow and secondary flow (hyporheic outflow) each site

WAWINZRZIIT o2, 2k, ZomMNosHi=Y
TR L ZiENE (EKE) 1290-140 m, KA
BL i3 1/500-1/400, 33T & 2 R KA BLRIFT I B8
5 KRB 1E20-40 m¥/s TH D . FAEILTEARETH
S 7220184E3 H28 HITAT~ 7=.

2.2 FR—2EFELEGSH

ER I A TEHO Fr—r (A4 aRy b
#) MM L. H A FILFlir Vue Pro R (FLIR®
Systemstt) T, #MADREH & HH 45 FRIMRIC

HSWIRET — 5 (5fFEE0.1C) 75640X 51287
EAOEBE LTHELND. WINZBWTITIKRE
/K OIRE 2 FHIT 2 (IRNRCKH IR BT
G BIRY) L AT (34 EEEE o — 2 ODII
Phantom3 Advanced (DJI Science and Technology#t:)
SN TS, ZoRr—icbe b LHIlE
NTWEHREBRAO N A ZIIRY A TND 7
O, BRI ENODOBERE AT A vRy MAME
DYAT LTFLDE=H—ICY T NI A LTEE
SNAMEBIZ L VITbND., Fe—v i bErd

— 713 —



Mam—flow (surface flow) e
Q’?" ZE 9 i B ns

'

Fig. 3 Orthogonalized aerial photo (upper), topographic image (middle), and thermographic image (lower) of Site-

1, Mimi River
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Fig. 4 Orthogonalized aerial photo (upper), topographic image (middle), and thermographic image (lower) of Site-
2, Mimi River
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Fig. 5 Orthogonalized aerial photo (upper), topographic image (middle), and thermographic image (lower) of 15k,

Kizu River
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Fig. 7 Thermographic images of some places around the bar at Site-2, Mimi River
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