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Remote sensing in VNSC

VAST: Vietnam Academy of Science and Technology
VNSC: Vietnam National Space Center
STAC: HCMC Space Technology Application Center

VNSC

Vietnam Space _
Center project Technology Sci & Ed
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Remote sensing in VNSC

VNSC)

o State level research projects in recent years:
- SAR applications (oil spill, forest monitoring, flood monitoring, 3D mapp
- Rice monitoring in the Mekong Delta and Red River Delta (VNRice)
- Potential of solar energy
- Environment of Ba river basin.

* Rice research projects (International collaboration):
— 2019 CEQS Chair Initiatives
— GEORIce
— VietSCO (Space Climate Observatory, CNES)
— Rice and flood monitoring Lower Mekong basin (GEAWS program)
— SAFE/APRSAF
— Etc.




VNSC)

SAR data used for rice monitoring:

ERS:19961998
ENVISAT ASARI0/-2008, 20162011
TerraSARK SM20102011

COSMeskyMed Aug 2013-Feb 2014
RADARSAZ:  Aug 2013-Dec 2019

Sentinel-1: Aug 2014 — Now
ALOE: Nov 2014~ Sep 2016
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Remote sensing in VNSC

4D Asia-RICE
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Vhé) 2019 CEOS Chair Initiative

VNSC: 2019 CEOS Chair

« Application Focusebhitiatives
- Carbon Observations (forested regions)
- Observations for Agriculture (rice)

* Regional Observatogan be built with ready application buih
such as forest monitoring and rice monitoring kekong river
area.

* Rice monitoring initiative:
- VNSC/STAUNRIceroject
- CNES/CESBIGEORIcegroject
- JAXA&RESTEC
A Cross validation of the results made by 3 teams.




@ Achievements — Rice Monitoring

Objectives of Rice Initiative: Toprovidea spacebasedsystemto supportrice monitoring
for the countriesin the region

Linkedwith VNRIiceESAGEORIcelAXAnd GEOGLAMsSIaRice

Achievements

1. Rice maps(cropseasorproduct)of the Mekongarea
2. Ricephenology/ growth stagemonthly productof the MekongDelta,Vietnam

3. Ricecrop production/ yield estimation (crop seasonproduct) of provincesin the
MekongDelta,Vietnam

4. Ricemapsevaluatedoy DCP&CIS/MARD




Achievements — Rice Monitoring

VNSC)

Cross comparison among rice maps (Rainy season 20M&kong region by VNSC (using
S1), JAXA (ALQypand CESBIO (S1) under APRSAF SAFE and other regional framewol
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Ban dd ngay sau sa/cay
khu vuc DBSCL (14/10/2017)

Rice age map of the Mekong Delta
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| Ranh gi6i hanh chinh tinh (Provincial boundary)

945N

=9"15'0"N

N EE— < [
0 25 50 100

Co quan thuc hién (Prepared by): . . . .
Trung tam Wng dung Céng nghé Vii tru TP.HCM (HCMC Space Technology Application Center) Days after rice sowi ng/tranSp|aﬂtl ng N

Trung tam Va try Viét Nam (Vietnam National Space Center)

Vién Han 1am Khoa hoc va Céng nghé Viét Nam (Vietnam Academy of Science and Technology) the M ekong Deltdoct 2017/~ Mar. 20 18]
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Achievements — Rice Monitoring
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Distributed map of estimated rice
yield of WS 2018 in An Giang
province, the Mekong Delta

" Cha thich

[ ] Ranh gi¢i huyen
D Khu virc bén ngoai
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B Khong phai lua
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REL
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Co quan thuc hién: .

Trung tdm Ung dung Céng nghé Vi tru TP. H6 Chi Minh (STAC)
Trung tam Vi tru Viét Nam (VNSC)

Vién Han lam Khoa hoc va Cong nghé Viét Nam (VAST)




v@) VNRice research project results

* VNRIiceProject:Applied research on optical and radar remote
sensing data for rice planted area monitoring and rice yield,
production estimation in the Mekong Delta and Red River Delta

e Project code: V-UD-08/17-20, which belongs to the National
program on space science and technology (2@0D20)

* Project duration: 11/201+ 2/2021
e Project lead: VNSC/VAST

RS data used: Sentirk] Sentinel2, LandsaB
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VNRice research project results
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Temporal variation of Sentindl backscatter for VH polarization from four land cover
12 classes in An Giang province.




Achievements — Rice Monitoring

VNSC)

Map of WS Rice 2018 Map of SA Rice 2018 Map of AW Rice 2018

Ban db lua vu Péng Xuan 2018 cua Péng bang séng Ctru Long Ban do lua vu Hé Thu 2018 cua Bong bang séng Ctru Long Ban db lta vu Thu Déng 2018 cua Ddng bing séng Ciru Long
R s o oseve i wrore o
> .
1 ~ & 1 ~ B N
¢ $ 3
12 & £
1 — e | A " '
Chu thich 3 Cha thich H Cha thich g
- Khong c6 I (Non-rice) - Khéng ¢6 lua (Non-rice) - Khoéng c6 lua (Non-rice)
- Lta (Rice) - Lua (Rice) - Lua (Rice)
Mat nué t
Il Vst nusce (Water) CC——— T I Vot nuce (Water) A B it iy
TR ©510 20 30 40 0510 20 30 40
0516 20 30 40 . ; - —— . :
= Co quan thy'e hién: quan e "
Co quan thue hign 5 ! Y i Trung tam Ung dung Céng nghé VG tru TR.Hb Chi Minh (STAC)
Trung tam Ung dyng Cong nyusgg)n try TP.HS Chi Minh (STAC) 1:333 s Yo durig Cong ("\?,L‘gg)“ S TEHE EE M STAC) Trung tam VG tru Viet Nam (VNSC) '
rung am Vo try Viet Nam { 1 Vién Han lam Khoa hoc va Céng nghé Vit Nam (VAST)
Vién Han lam Khoa hoc va Cong nghé Viét Nam (VAST) Vién Han 13m Khoa hoc va Cong nghé Viét Nam (VAST) ' ng

Overall acc.: 93% Overall acc.: 92% | Overall acc.: 92%
Kappa: 0.85 Kappa: 0.75 Kappa: 0.84

Rice crop maps in 2018 in the Mekong Delta, Vietham
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Achievements — Rice Monitoring
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VNSC)

Map of WS Rice 2018

Achievements — Rice Monitoring

Map of SA Rice 2018

Map of WS Rice 2019

Ban dé lua vy Déng Xuan 2018 & Déng bing séng Héng

Ban db lua vy Mua 2018 & Déng biing séng Héng

Ban d6 lua vy Dong Xuan 2019 & Dong bang séng Hong

N
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Co quan thyc hign
Trung tam Ung dung Cong nghé Va tru TP. H Chi Minh (STAC)
Trung tam Va try Viét Nam (VNSC)

Vién Han Iam Khoa hoe va Cong nghé Viét Nam (VAST)

Co quan thuc hign:
Trung tam Ung dung Cong nghé Va tru TP. HS Chi Minh (STAC)
Trung tam V@ try Viét Nam (VNSC)

Vién Han lam Khoa hoc va Céng nghé Viét Nam (VAST)

Co quan thyc hién:

Trung tam Ung dung Cong nghé Va tru TP. HS Chi Minh (STAC)
Trung tam Va try Viét Nam (VNSC)

Vién Han lam Khoa hoc va Cong nghé Viét Nam (VAST)

Overall acc.: 92%
Kappa: 0.81

Overall acc.: 94%
Kappa: 0.87

Overall acc.: 94%
Kappa: 0.87

Rice crop maps in 204819 in the Red River Delta, Vietham
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VNSC)

b 6 nXgan Winter-Spring
Hethu: SummerAutumn
Thub 6 nAputumnWinter

Maps of rice crops
from AW 2016 to
AW 2018n the
Mekong Delta
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Achievements — Rice Monitoring

Ban dd phan bd khu vue trong lta

vy Thu Béng nam 2016 vung BDBSCL

104°300E 05°00°E 05°300°E 106°00°E 106°300°E

1000

[=9-300°N

Chu thich

P B e
+ Ij Mat nwéc Ao
:\ Khéng lua
|| Ranh gi6i hanh chinh tinh
km
0 25 50 100

Co quan thyc hién:

Trung tdm U'ng dung Céng nghé Vi tru TP. H5 Chi Minh (STAC)
Trung tdm Vi tru Viét Nam (VNSC)

Vién Han Iam Khoa hoc va Céng nghé Viét Nam (VAST)



VNSC)

b 6 nXgan Spring paddy
Mua: Winter paddy

Maps of rice crops
from WS 2017 to
WS 2019n the
Red River Delta
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Achievements — Rice Monitoring

Ban d6 phan bd khu vwe trong lua
vy Bong Xuan nam 2017 vung DBSH
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Co quan thuwc hién:

Trung tdm Ung dung Céng nghé Vi tru TP. H5 Chi Minh (STAC)

Trung tam V@ tru Viét Nam (VNSC)
Vién Han lam Khoa hoc va Céng nghé Viét Nam (VAST)



VNSC)

b 6 nXgan Winter-Spring

Heéthu: SummerAutumn
Thub 0 nAgptumnWinter

Yield maps of rice
cropsfrom AW

2016 to AW 201
the Mekong Delta

Phung Hoandhi, Nguyen Lafdao, Vu
NguyenVanAnh, Thanh NguyeKim, Thuy
LeToan Tien PharDuy(2022).Rice
Growth Stage Monitoring and Yield
Estimation in the Viethamese Mekong
Delta Using Multtemporal Sentinell

Data Springer BookRemote Sensing of
Agriculture and Land Cover/Land Use
Changes in South and Southeast Asian
CountriesPage297-307.
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Achievements — Rice Monitoring

Ban dd wéc lwong nang suét lta

vu Thu Béng 2016 khu virc DPBSCL
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Co quan thyc hién:

Trung tam U'ng dung Céng nghé Vi tru TP. H5 Chi Minh (STAC)
Trung tdm Vi tru Viét Nam (VNSC)

Vién Han Iam Khoa hoc va Céng nghé Viét Nam (VAST)

" Cha thich

Rah gi¢i hanh chinh tinh
Mat nwéc

[ | knenglua

7™ [ ] Knéng da d ligu wéc tinh

[ |<o3tanna
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https://link.springer.com/chapter/10.1007/978-3-030-92365-5_17

VNSC)

b 6 nXgan Spring paddy
Mua: Winter paddy

Yield maps of rice
cropsfrom WS 2017
to WS 2019n the
Red River Delta
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Achievements — Rice Monitoring

Ban d6 wéc lwong nang suét lua
vu BDong Xuan 2017 khu viec DBSH
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Co quan thyc hién:

Trung tam U'ng dung Céng nghé Vi tru TP. H6 Chi Minh (STAC)
Trung tdm Vi tru Viét Nam (VNSC)

Vién Han Iam Khoa hoc va Céng nghé Viét Nam (VAST)




v. - Achievements — Rice Monitoring

Ban dd ngay sau khi sa/céy
khu viee BDBSCL (13/01/2019)
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Co quan thire hign:
Trung tam Ung dung Céng nghé V{ tru TP. H5 Chi Minh (STAC)
Trung tam Vi tru Viét Nam (VNSC)
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Chu thich

B «nong phai lua
|| Matnuoc

Pat Iia sau thu hoach

- 20 ngay

10 ngay

30 ngay
40 ngay
- 50 ngay
60 ngay
-70 ngay
80 ngay
- 90 ngay
- 100 ngay

B 101 - 110 ngay
B 11 - 120 ngay
Khu vire bén ngoai
Ranh gi¢i hanh chinh tinh

The products have
been provided to the
Department of Crop
Production (DCP) &
Center for Informatic
and Statistics (CIS)
MARD

Days after rice sowing/transplanting

Vién Han Iam Khoa hoc va Céng nghé Viét Nam (VAST) in 2019 in the Mekong Delta

HoangPhi Phung,LamDaoNguyen,NguyerHuy Thong,Le Toan Thuy,ArmandoA. Apan Monitoring rice growth statusin the MekongDelta,
Vietnamusingmultitemporal Sentinell data. J Appl RemoteSens14(1), 014518(2020), doi: 10.1117 1.JR4.014518
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Dién tich lua phan theo dia phwong - Ngdy 13/02/2021

Sé liéu tir vién tham Blorn i tinh: ha
Dién tich 10-20 20-30 30-40 40-50 50-60 60-70 70-80 60-90 90-100 100-110  |110-120

lia 0-10 ngay [ngay ngay ngay ngay ngay ngay ngay ngay ngay ngay ngay Téng
Long An 0 4,381 5,989 1,232 4715 24897 19976 43426 39,392 4307 1477 3,036] 163,828
Tién Giang 0 212 1,025 250 475 944 586 7,261 14,239 3,354 1,913 1,619] 31,877
Bén Tre 0 4 47 b 45 A79 127 1,447 1,751 &0 389 43 4.488
Tra Vinh 0 487 4.887 2,354 11,065 11,193 2,665 3,385 2,974 2.310 3.515 b0G| 45341
Winh Long 0 60 354 160 1,090 3.877 3.048 56,304 13,620 1,460 3.212 1,320)0 34,505
Bdng Thapg 0 4,876 7.627 2.514 5423 5,232 b.e44] 24271 38,078 6.575 14,022 5,242 122403
An Giang 0 1,504 8,594 4,636 23,322 59,971 20,422 36,063 15,4566 3,009 7,697 6,680 187,555
Kién Giang 0 403 1,296 499 4689 26,8500 22059 79,054 53424 9,084 22794 5.946| 226,098
Can Tho 0 26 76 13 54 510 978 9.650] 40,590 9,648 2,185 1,867] 65,609
Hiu Giang 0 167 1,068 735 5453 20,370 6,082 11,253 8,162 423 1,988 472| 56,181
Sdc Trang 0 2,869 10,137 5.461 14,304 18,415 2,390 4.860 18,913 8,068 10,277 3103 98797
Bac Liéu 0 4,985 b.8a7 1,181 4,912 8.258 1,657 4.845 5,661 687 3,314 1,7200 43126
Ca Mau 0 0 18 v 1,694 7.581 1,912 3,301 2.062 416 2,176 1,089] 20,255
BBESCL 0 19,985]  48.015 19,076 77,258 191,677| &87.546) 235121] 2543200 49.389] 84,9600 32.714/1.100.062

Dién tich lGa theo tudi lUa cla cac dia phwong thudc tinh Long An ngay 13/02/2021
58 ligu tir vién tham Bon vi: ha

10-20 20-30 30-40 40-50 50-60 BO0-70 T0-80 80-90 50-100 100-110  |110-120 i

Dién tich laa  |0-10 ngay |ngay ngay ngay ngay ngay ngay ngay ngay ngay ngay ngay Tdng
Bé&n Likc ] 7] 81 44 264 72 10 90 353 18 207 150 1,294
Can Buwdc 1] 1] 64 31 123 61 4 26 965 50 641 261 2,286
Can Giudc ] ] 1 9 21 30 ] 21 200 55 252 122 713
Chau Thanh 1] 1] 1] 1 1] 1] 1] 9 4 1] 2 1] 16
Dilfc Hoa ] 4 358 101 1,186 1,429 306 1,778 952 92 530 11 6,747
Difc Hué 1] 58 359 104 482 1,605 728 5,727 4,413 206 589 63 14,335
Tx. Kigén Twérng ] 125 299 3 79 1,070 1,314 2,857 4,070 345 530 616 11,812
Moo Hoa 1] 92 138 a7 375 5,911 3,323 4,328 4,973 507 838 80 20,611
Tp. Tan An ] 4 168 79 61 2 ] 19 36 ] & 3 379
Tan Hung 1] 406 191 5 87 2,081 3,658 9,629 71,227 1,300 2,940 687 28,212
Tan Thanh ] 3,242 3,823 283 443 1,335 1,596 2,495 1,626 221 426 208 15,699
Tan Tru 1] 13 289 78 74 5 1] 174 582 30 147 34 1,426
Thanh Hda ] 96 124 142 975 7,153 2,627 3,629 1,773 170 741 201 17,631
7| Thi Thira 1] 328 1,074 292 441 2,007 1,989 4,394 1,757 208 448 70 13,007
- Vinh Hung ] 7 17 12 90 2,083 3,915 8,133 10,345 1,089 3,154 520 29,365
- Téng 1] 4,381 6,987 1,231 4,699 24,844 19,971 43,368 39,277 4,295 11,453 3,027 163,533




VNSC)

Dién tich lda phan theo dia phwong thude huyén Thoal Son - tinh An Giang - Ngay 10/03/2022

Achievements — Rice Monitoring

Sé lidu tir vién tham Blorn wi tinh: ha

0-20 ngay 2140 ngay |4160 ngay |61-80 ngay |81-100 ngay [101-120 ngay |Téng
X3 An Binh 0 0 =15] 1,362 667 19 2,105
X3 Binh Thanh 0 0 61 526 1,558 11 2,156
X3 Dinh My 0 0 0 89 2,715 220 3,059
X3 Binh Thanh 0 0 14 249 1,797 71 2430
X3 My Phu Béng 0 0 15 737 1,800 11 2,563
Thi trdn NUi Sap 0 0 21 199 23 2 274
Thi Tran Oc Eo 0 0 35 325 57 0 417
Thi trdn Phu Hoa 0 0 0 46 167 36 249
X3 Phi Thudn 0 0 0 25 647 1,276 1,949
Xa Tay Phu 0 0 134 1,772 870 b 2,788
Xa Thoai Giang 0 0 0 288 1,507 3 2,100
%3 Vinh Chanh 0 0 0 69 1,658 991 2,719
¥a Vinh Khanh 0 0 8 458 1,507 384 2,357
%3 Vinh Phua 0 0 0 499 2,344 16 2,859
¥a Vinh Trach 0 0 11 196 717 65 088
X3 Vong Dong 0 0 0 Ja2 1,475 15 2,232
X3 Vong Thé 0 0 201 1,200 401 0 1,902
Tong 0 0 256 9,480 19,947 3,163 33,146
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Vﬁ) Rice and flood
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~  Béan dd ngay sau khi sa/cay
khu viwc DBSCL (09/09/2018)

Chu thich
B «hong phai laa
e ) 3 : :I Mat nwéc
. &y 4’@ ~N§f& om S - X vuing ngap nuoc
‘ P E D4t Iua sau thu hoach
| Jo1-10ngay
| | 11-20ngay
[ | 21-30ngay
|| 31-40ngay
| |41-50ngay
| |51-60ngay
| |e1-70ngay
| | 71-80ngay
| |81-90ngay
91 - 100 ngay
B 101 - 110 ngay
B - 120 ngay
Khu viee bén ngoai
|| Ranh giéi hanh chinh tinh

Co quan thuc hién:

Trung tdm U'ng dung Céng nghé Vi try TP. H& Chi Minh (STAC)
Trung tam Vi tru Viét Nam (VNSC)

Vién Han lam Khoa hoc va Cong nghé Viét Nam (VAST)



@ Rice and drought & salinity

Winter-Springrice crop 2015 2016 2019 2020 | .. /0,015 b 20 DB
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c. Winter Spring 2019

d. Winter Spring 2020

Legend Legend | rice field after harvested m booting - heading
I Rice . veer Lahdouiside sty areas || Land outside study area seeding - transplanting [ grain filling
Non-rice |:| Provincial boundaries Salinity isoline (4g/) i o
I ron-rice L | tillering I maturation
] water | rebooting - panicle initiation

HoangPhi, Phung LamDao,Nguyen PhamVan,Cuy ChauNguyenXuan,Quang NguyerVanAnh, Vu; Gummadi,Sridhar Le-Van, Trung 2020 "Sentinetl
SARTiIme SeriesBasedAssessmenbf the Impact of SevereSalinity Intrusion Eventson SpatiotemporalChangesn Distribution of RicePlantingAreasin
CoastaProvinceof the MekongDelta,Vietham" RemoteSens12, no. 19: 3196 doi.org/10.3390rs12193196



https://doi.org/10.3390/rs12193196

hién trang, co cdu mia vu lha cling nhu van dé khé han va ngap 1t ¢ PBSCL.
Cung cép duoc ban do glal doan sinh truong cua lia ¢ cac mua vu trong nam,
két hop VOl cac $6 liéu cép nhat cua cac dia phuong ma Cuc tn:mg trot dang theo
do1 gop phan cung ¢ tu liu cho viéc b tri mia vu san xuit & cac dia phuong
mot cach hop ly.

Thanh 14p ban d6 phan bd viing trong lta va ude tinh ning suét, san lugng
laa giai doan 2016-2019 tai cic khu vuc nghién ctru, qua do cho phép udc luong
cac phuong phap mo rgng cho ving canh tac Iia chiu anh huong cua kho han va
ngap liit  DPBSCL dinh hudéng cho viing san xuat phit hop nham giam thiéu thiét
hai cho san xuat lda & DPBSCL.

Cuc Trong trot da img dung mot phan cia de tai nghién ctra trong qua
trinh tham gia phoi hop xay dung va trién khai san xuét véi cac dia phuong viing
DBSCL va danh gia cao két qua dat dugc cua Trung tdm Vi try Viét Nam trong
viéc thyc hién deé tai va sé tiép nhan ciac két qua cua dé tai trong qud trinh quan
Iy san xuat lta sau khi dé tai dugc nghiém thu.

Cuc Trong trot kinh guri téi Quy don vi./.

Noi nhén:

- Nhur trén; 1

- Cyc truong (dé blc);
- Luu VT, VPPN.

KT, CyC TRUONG

The official document sent by Dept. of Crop productlonLE Thanh Tung
( Cuc Tr-oMABD to YNSCT )
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Co quan Bwo hiw

Toung 3m Ung dusg Cong nghd VO iy TR 13 O M (STAC)
Trung $Am VD by Vet Neen [VNSC)

Viin HAs e hes hoc vk Tong nghd Vil Nam (VAST)
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11/7/2019 Ban dd hién trang
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Monthly rice maps

Ban dd ngay sau khi sa/cay
khu viwc BDBSCL (14/01/2020)

Chu thich
- Khong phai lta
[:l Mat nuée

|:] P4t lua sau thu hoach

%‘:;g:’z The products have
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oo DCP & CISMARD
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- 80 ngay
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Khu vire bén ngoai
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Co quan thue hién:
Trung tdm ng dung Céng nghé Vi tru TP. HS Chi Minh (STAC)

Trung tam VA try Viét Nam (VNSC) Days after rice sowing/transplanting

Vién Han lam Khoa hoc va Cong nghé Viét Nam (VAST)

in 2020- 2022 in the Mekong Delta
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Next Steps and Evolution
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BAN DO LUA VIET NAM
(Tlr ngay 20/03/2019 dén ngay 31/03/2019)
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Co quan thyc hién:

Trung tdm Ung dung Céng nghé Vi try TP. H6 Chi Minh (STAC)
Trung tdm V@ tru Viét Nam (VNSC)
Vién Han lam Khoa hoc va Coéng nghé Viét Nam (VAST)




V@ Next Steps and Evolution

A VietSCOMonitoring rice production areas affected by climate change ir
the Mekong Deltd CNES CESBIO, VNSC and other Vietnamese
organisations.

A GEGAWS EO cloud credits programnvonitoring Rice Paddy and Flood
In the Lower Mekong Basin (202922).

A SAFHEice monitoring projectrice map comparison study for dry season
In collaboration with JAXA and CNES CBHSBIO

A Further works on rice monitoring will be conducted using other SAR d&
such aASNARE, NovaSAR, NISAR, LOTUSatetc.
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