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ALOS-2/PALSAR-2 Data

Domain: Entire tropical forest belt
Data type: ScanSAR WBD
Temporal resolution: ~42 days

Dataset size: ~300 TB
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ALOS-2 Forest Variability Maps
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ALOS-2 Forest Variability Maps
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Principal Factors for Forest Backscatter Fluctuations

Wet canopy
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GSMaP Precipitation Data
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ALOS-2 vs. GSMaP Correlation Analysis

ALOS-2 ACCUMULATED RAINFALL GAMMA NAUGHT| | CORRELATION RESULTS
Cycle lday 2days 3days 4days 5days 6days 7days 8days 9days 10days lldays 12days 13days l4days| HH (DN) HV (DN)| |Integral r_HH r_HV
48 1.2 1.2 11.04 11.04 11.28 15.6 18.48 23.52 23.52 23.52 23.76 23.76 23.76/ 23.76| 5801.1 2590.4 1 day 0.564 0.574
51 9.6 9.6 9.6/ 25.44| 2592 86.4 89.52 90.96 101 101 101 122.9 155.8 155.8| 5544.7 2570.2 2days 0.744 0.663
53 1.68 2.64 15.36 33.84 36| 42.48 55.2 56.4 58.56 58.8 72.48 77.52 77.52| 97.76| 5833.1 2662.1 3days 0.868 0.747
56 0 0 0 0 0 0 0 0 0 0 15.6 15.6 15.6 25.6| 5134.2 25325 4 days 0.835 0.771
65 0 0 0 0 0 0 0 0 0 0 0 0 0 0| 4956.3 2501.5 S5days 0.829 0.724
68 0 0.24 0.72 0.72 1.2 1.2 1.2 5.04 5.52 5.52 5.52 5.52 5.52 5.52| 4996.3 2601.5 6days 0.835 0.659
71 0 1.68 1.68 22.8 26.88 26.88 26.88 26.88 44.16 44 .4 44.4 44.4 44.4 44.4| 5229.6 24539 7days 0.831 0.727
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91 14.64| 14.88 18.24 23.76 37.68 42.72 5352 81.12 85.92 98.4 104.6 112.6 1133 121.4| 51447 2470.2| |12days 0.822 0.759
a7 6.72 6.96 47.28 54.24) 72.48 78.24 87.6) 123.1 124.6 128.2 132 139 179.9 214.7| 6071.2 2500.4| |13 days| 0.822 0.738
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ALOS-2 vs. GSMaP Correlation Analysis

ALOS-2 ACCUMULATED RAINFALL GAMMA NAUGHT| | CORRELATION RESULTS
Cycle lday 2days 3days 4days 5days 6days 7days 8days 9days 10days lldays 12days 13days l4days| HH (DN) HV (DN)| |Integral r_HH r_HV
48 2.9 29 1274 1274 12.98 17.3 20.18 25.22 25.22 25.22 25.46 2546 25.46 25.46| 5801.1 2590.4 lday -0.354 -0.303
51 9.38 31.22 55.46 55.94 55.94 133 133 153.1 158.2| 159.4 188.9 190.1 190.3 199.5| 51447 2570.2 2days -0.379 -0.349
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62 0 0 0 0 0 0 0 0 0 0 0 0 0 0| 5456.3 2901.5 S5days -0.541 -0.452
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L-band SAR/Rainfall Correlation: Rainforest

Rainforest Equilibrium
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L-band SAR/Rainfall Correlation: Dry Forest

End of dry season

buiysn|4 pub 3nisiop [10S

———> Transmitted signal
———) Surface scattering
—) D|hedralscatter|ng

—) VqumeScattermg N <

Dry (open) forest L-band y° and
accumulated precipitation can be

positively correlated when
canopy flushes and SM increases

HH+HV

aspaJauj 3inisiop [I0S

negatively correlated when
Forest floor has standing water

HH+HV

Flooding and Standing Water

R %% x - yoto&Carbon Initiative
- G HH ‘ (2 AYA Science Team meeting
TOKYO DENKI UNIVERSITY oeneyema, Tokyo, 2019/01/22



L

I~
i
a0
SH
A
S
3t
3
S
HEEH
P

—~50m

10m

A

AR ' LAY l.i [FLvN
Savanna woodland

I
a5
}J
"‘I-

Open woodland Tree and/or shrub steppe

!:IOm |:10m

Redrawn after
Shrub savanna Thorny shrub steppe Letouzey 1982, FAO 2001

ﬁ - Eﬁ x+ ALOS KyoFo&Carbon Initiative
- PKC 15t Science Team meeting
TOKYO DENKI UNIVERSITY

C. Koyama, Tokyo, 2019/01/22






L-band SAR/Rainfa

| Correlation Maps

wi110° wi105° ‘W100° ‘WO095° ‘WO090* Wo085°* ‘Wo080° wi110° W105° ‘W100° ‘W095° ‘W090* wo85* Wo080° WO075° WO060* =
m 1.00- 075 A &

B 0.75- 0.60 9

I 0.60- 045 3

I 0.45- 0.30
J 0.30-0.15 & 2|
) 0= 0.15--0.15 2 "

Tropic of Cancer 1-0.15--0.30 ©

1-0.30--0.45 5

1 -0.45--0.60 o.
B -0.60--0.75 8 &
m -0.75--1.00 ~ ;

Antecedent
HH Rainfall |
W()‘BO’ W[;A()’ W(]'30' W(J‘BO‘

1.00 - 0.75
0.75 - 0.60
0.60 - 0.45
0.45- 0.30
0.30- 0.15
0.15--0.15

Oo0COmEn

<)
=
@

|

)
=
w
o

1 -0.30--0.45
[ -0.45--0.60
[ -0.60--0.75
mm -0.75--1.00

JUBIDIYB0)) UOIIR|R1I0D

EO050”

Equator

OIN

— 14-Day
Antecedent
HH Rainfall

0TS

HV

-0ES




L-band SAR/Rainfa

| Correlation Maps
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Rain impact on JJ-FAST Accuracy in Africa

3 days antecedent rainfall 7 days antecedent rainfall 14 days antecedent rainfall

tro | ot [ scoracy | ror | Tt [yl Eror | o [l s
29368 37344 total 214 29368 37344 total 21.4 29368 37344 total 21.4
7470 10014 >20mm 25.4 3086 4440 >100mm  30.5 2026 2859 >200mm  29.1
28 21898 27330 <20mm 19.9 26282 32904 <100mm  20.1 27342 34485 <200mm  20.7
-S 3415 4578  >50mm 25.2 1276 1631 >150mm  21.8 1137 1538 >250mm  26.1
§ 25953 32766 <50mm 20.8 28092 35713 <150mm  21.3 28213 35786 <250mm  21.2
Sl 2786 3696 >100mm 246 729 876  >200mm  16.8 657 792  >300mm  17.0
~3| 26582 33648 <100mm  21.0 28639 36468 <200mm  21.5 28711 36552 <300mm  21.5
427 546  >150mm  21.8 166 182  >300mm 8.8 255 303 >400mm  15.8
28941 36798 <150mm  21.4 29202 37162 <300mm  21.4 29113 37041 <400mm  21.4
. 17634 21701 total 18.7 17634 21701  total 18.7 17634 21701  total 18.7
§ 14833 17233 >20mm 13.9 8961 11233 >100mm  20.2 7781 9503 >200mm  18.1
Al 2801 4468 <20mm 37.3 8673 10468 <100mm  17.1 9853 12198 <200mm  19.2
g 11098 13024 >50mm 14.8 3824 4211 >150mm 9.2 1869 1984 >250mm 5.8
6536 8677  <50mm 24.7 13810 17490 <150mm  21.0 15765 19717 <250mm  20.0
| 11734 16453 total 28.7 11734 16453  total 28.7 11734 16453  total 28.7
§ 4769 6585 >50mm 27.6 7714 10433 >150mm  26.1 6176 7833 >200mm  21.2
ug 6965 9868 <50mm 29.4 4020 6020 <150mm 33.2 5558 8620 <200mm 35.5
'&Ts 2978 3696 >100mm  19.4 2432 2609 >250mm 6.8 2123 2364 >350mm  10.2
8756 12757 <100mm 314 9302 13844 <250mm 32.8 9611 14089 <350mm 31.8

*”Accuracy” is defined as overlap ration with GLAD detections
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W-FASTZ LY X LDINTGA—ZERAEE - r =T D =15

HV Algorithm FNF map erros excluded
:’::r:on Pa-rameter Detections False Alarms Acl::?arcy False Alarms ACI:Z:::V
threshold) adjustment L-1/L-2 Total Inspected*® |Correct®™* |FNF error |Other [%6] Inspected® |Correct** Other [%]
Current V2:-4.2dB/-3.2dB 873 500 89 248 163 17.8 252 89 163 35.3
Al:-4.8dB/-3.8dB 538 408 81 224 103 19.9 184 81 103 44.0
A:20mm/48h |A2:-5.2dB /-4.2 dB 442 369 83 201 85 22.5 168 83 85 49.4
A3:-5.4dB/-4.4dB 388 293 73 159 61 24.9 134 73 61 54.5
B1:-4.8dB/-3.8dB 475 347 64 204 79 18.4 143 64 79 44.8
B: 40mm/72h |B2:-5.2dB/-4.2 dB 337 315 83 170 62 26.3 145 83 62 57.2
B3:-5.4dB/-4.4dB 299 254 72 141 41 28.3 113 72 41 63.7
Cl:-4.8dB/-3.8dB 757 472 88 238 146 18.6 234 88 146 37.6
C: 70mm/120h|C2:-5.2 dB /-4.2 dB 674 413 86 216 111 20.8 197 86 111 43.7
C3:-5.4dB/-4.4dB 481 263 67 152 44 25.5 111 67 44 60.4

Deforestation detection results obtained by JJ-FAST v2(shi29)-algorithm
Evaluation based on visual inspection of 500 polygons (Sentinel-2/EarthEngine + GoogleEarth)

100 100
FNF map errors excluded
95 95
g 90 o OCl 2 g 9 Cl
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Conclusions

* First comprehensive regional- to continental-scale assessment
of precipitation effects on L-band SAR imaging

e Patterns of gamma naught and rainfall correlations provide
unseen insights in forest structures

 GSMaP precipitation data can help to better understand and
correct the disturbing backscatter fluctuation in ALOS-2 forest
observation

* Using GSMaP data can help to improve JJ-FAST reliabilty:
Deforestation detection accuracy improvement (B2-case)

v’ User accuracy up from 17.8%(v2) > 26.3%(82) (1~47.8%)

v’ False alarm reduction from 411(v2) > 232(82) ({,43.6%)

ALOS Kyoto&Carbon Initiative
PKC 15t Science Team meeting

C. Koyama, Tokyo, 2019/01/22



16hz010@ms.dendai.ac.jp
christian.koyama@outlook.com

Tokyo Denki University
School of Science and Engineering

hizaka, Hatoyama, Hiki, Saitama, 350-0394, Japan



