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Céch mang cong nghiép 4.0 dang 1a xu thé tt yéu va di hién hitu trong nhiéu linh vuc
cuia hoat dong san xuit va doi séng kinh té - x& hoi. Cong nghé sb, chuyén ddi sé 1a nhitng phat
trién tat yéu 1a dong lyc tang truong cua nén kinh té quéc gia trong d6 linh vuc Dia khong gian.
Vé6i muc tiéu chia sé co hoi, phét huy tiém niang wng dung cta nghién cau khoa hoc trong doi
sbéng s6 4.0, Khoa Tric dia - Ban d6 va Quan 1y dét dai, Truong Dai hoc Mé - Dia chit va mot
s6 don vi trong nudc té chie Hoi nghi khoa hoc toan qudc vé Cong nghé Bia khdng gian trong
Khoa hoc Trai dit va Moéi truong (National Conference on Geospatial Technology in the Earth
science and Environment - NCGEE 2021). Hoi nghi dugc to chirc vao ngay 15 thang 10 nim
2021 tai Trudng Pai hoc Mé - Dia chat, Ha Noi.

Hoi nghi 1a dién dan dé cac to chirc, ca nhan dang hoat dong trong cac linh vuc lién quan
dén Cong nghé Pia khong gian cing nhau thao luan, trao d6i hoc thuat va chia sé kinh nghiém
vé chién luoc, ky thuat va khoa hoc cong nghé, dé cd nhimg budc phat trién bén viing hién dai
nhét, hiéu qua nhat, déng gop cho nén khoa hoc va kinh té quéc gia. Hoi nghi dugc t6 chuc voéi
su phdi hop hiéu qua cua cac don vi: Hoi Tric dia - Ban d va Vién tham Viét Nam; Cuc Po
dac, Ban d6 va Thong tin dia Iy Viét Nam; Cuc Ban do, Bo Tong tham muu; Cuc Vién tham
Qudc gia, Bo Tai nguyén va Moi trudng; Truong Pai hoc Khoa hoc, Pai hoc Hué; Vién Khoa
hoc Po dac va Ban d6, Bo Tai nguyén va Moi Truong; Trung tim Tu van Trac dia va X4y dung,
Vién Khoa hoc Cong nghé Xay dung, Bo Xay dung va mot s6 don vi khéc.

Hoi nghi duoc t chiic thanh 3 tiéu ban gdm: (1) Xu ly dit liéu sé trong quan trac cong
trinh, tréi dat va méi trudng; (2) Cong nghé méi trong vién tham va dia tin hoc; (3) Quan Iy dia
khong gian théng minh. Hoi nghi da nhan duoc trén 100 bai bao khoa hoc, trong d6 55 bai dugc
lya chon ding trong tuyén tap nay. Ban t6 chic tin rang Tuyén tap cac cong trinh cua Hoi nghi
khoa hoc toan quéc vé Cong nghé Dia khong gian trong Khoa hoc Trai dat va Mai truong sé 12
mot an pham khoa hoc ¢6 chét lugng, cap nhat tong thé nhitng tién bo gan déy trong linh vuc
dia khéng gian.

Cudbi cuing, thay mat Ban to chtc, toi chan thanh cam on Bang ay, Hoi dong truong, Ban
Giam hiéu Truong Pai hoc Mo - Pia chét va cac don vi ¢6 lién quan da tao moi diéu kién thuan
loi, gop phan vao thanh cong caa Hoi nghi. Bic biét, tran trong cam on cac tac gia bai bao, cac
phan bién, cac nha khoa hoc va cac nha tai tro da c6 dong gop quan trong vi sy thanh cong
chung cua Ho6i nghi.

Thay mat Ban to chirc
Truong Khoa Trac dia - Ban d6 va Quan ly dat dai

PGS.TS Lé bwc Tinh
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Tac gia lién hé: phamthithanhhoa@humg.edu.vn
Tom tit: Ngay nay, voi sy ra doi caa nén tang dién toan dam méay Google Earth Engine,
nghién ctu trong linh vuc tai nguyén méi truong da mang lai nhitng tich cuc déang ké, gop phan
lam giam bo nhé luu trir trong may tinh cling nhu thoi gian tinh toan va xu ly dir liéu dia ly 16n
(big geodata). Vi vay nghién ctu nay tng dung 1ap trinh bang ngdn ngir Javascript trén nén
tang Google Earth Engine dé nhanh chéng dua ra két qua phan viing han han véi khu vuc thyuc
nghiém 14 tinh Binh Dinh, st dung chi sé khac biét han han (NDDI - Normalized Difference
Drought Index) va chi s6 cip nudc thuc vat WSVI (Water Supplying Vegetation Index) dugc
tinh toan tir anh vé tinh Landsat 8. Két qua nghién ciru duoc so séanh vai ban d6 han han da
dugc thanh 1ap theo du 4n nghién ctru nguy co han han mét sé tinh Nam Trung B nam 2015.
Vé mit khong gian, su chong phu cac ban db cho thay kha twong dong vé sy phan bé cac ving
han han trén dia ban khu vic nghién ciu. Thong ké dinh lwong cho thay chénh Iéch dién tich
han 1a 5.9% v&i chi s6 NDDI va 12.6% v&i chi s6 WSVI so véi ban d6 han tham chiéu. Nhin
chung két qua dat dugc ciing phan anh dugc do tin cay cia phuong phap. Khu vyuc han niang va
trung binh tap trung chi yéu & khu vuc ven bién phia Pong, khu vuc gan trung tam tinh Binh
Dinh, cu thé Ia cac huyén Hoai Nhon, Phit My, An Nhon, Tdy Son va Tuy Phuéc, twong ting
vé6i nhitng ving c6 chi s6 WSVI thap va NDDI cao.

Tur khoa: Han han, NDDI, WSVI, Google Earth Engine, Binh Dinh
1. Pt van dé

Ngay nay, cung véi sy phat trién cua céng nghé vién tham, céng nghé thdng tin véi su
buing n6 cua cac ngdn ngir 1ap trinh da gitp cac nha khoa hoc ¢6 nhimg ¥ twdong méi khi nghién
ctru vé linh vyc tai nguyén va moi trudng. Dac biét, voi su ra mét cua Google Earth Engine
(GEE) cuing ngdn ngit lap trinh JavaScript hoic Python, 1a mot nén tang dién toan dam may dé
luu trit va phat trién bo dit liéu dia ly, d& dang hon dé tao ban dd da thoi gian hoac tién hanh
phan tich chudi thoi gian bang cach st dung vé tinh ¢6 sin, kha ning xt 1y va ma hoa (code)
ctia nd. GEE c6 cach tiép can ma, cho phép nguoi dung phat trién thém cac phuong phap hay
thuat todn mai trong phan tich di liéu anh vé tinh. Céc tng dung cia n6 dugc danh gia rit cao
va trong nhiéu linh vuc (Kumar et al., 2019) nhu nong nghiép, giam sat tham thuc vat, thién tai
va cac linh vuc khoa hoc trai dat khac. Vi vay, hién nay cac nghién ctru vé han han trén thé gioi
sir dung GEE nhu 1a mét cdng cu méi day tiém ning (Aksoy et al., 2019; Khan et al., 2019;
Sazib et al., 2018). Cac nghién ciu ndy sir dung di liéu anh vé tinh trén GEE dé tinh toan céc
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chi s6 han han, hoic két hop thém véi cac bo dir liéu d6 4m dat toan cau trén nén tang nay
(Sazib et al., 2018), két qua thu duoc nhanh chéng va c6 thé ap dung tir cap khu vuc dén cip
qudc gia.

Tuy nhién ¢ Viét Nam, cac nghién ctu vé han han nhu (B3 Thi Ngoc Anh et al., 2017;
Huynh Thi Thu Huong et al., 2012; Trinh L& Hung et al., 2015) cha yéu theo cach truyén thong
1a str dung céc dix liéu anh vién tham c6 san trong viéc tinh todn cac chi sé han véi cac phan
mém xt ly anh duogc cai dit trén may vi tinh (laptop) nhu Envi, Erdas Imagine, ArcGIS. Hoic
nghién ctu tién hanh Iap trinh nhu caa (Trinh L& Hung, 2014) ciing tai dit liéu anh vién tham
vé may tinh, gay bét tién trong viéc luu trit nhitng dit liéu anh véi dung luong Ion. Bé giai quyét
cac bai toan dir ligu I6n, viéc xir Iy doi héi may tinh ¢ cau hinh phai rat manh va ton thoi gian
trong viéc thu thap dir liéu. Va cong ngh¢ dién toan dam may dang la mot xu hudng ung dung
cdng nghé thong tin méi. Mac du vay, chi c6 mot sé nghién ciru mai vé han han da tiép can nén
tang dién toan dam may nay nhu (Nguyén Vin Hoang et al., 2020). Do d6, véi mong mudn
phét trién nén tang GEE trong nghién cau han han ¢ Viét Nam mot cach hiéu qua va nhanh
chdng, nghién ctu trinh bay viéc 1ap trinh sir dung ngén ngir JavaScript trén GEE véi nguon dix
liéu vién tham Landsat 8 cho hai chi s6 han 1a NDDI (Normalized Difference Drought Index -
Chi sé khac biét han han) va WSVI (Water Supplying Vegetation Index - chi s6 cip nudc
thuc vat). Khu vyc ap dung la tinh Binh Pinh, noi ma han han c6 dién bién kho luong theo
hudng bt loi trong nhitng nim gan day (Bao Pién tir cia Bo Tai nguyén va Mai trudng, 2016).
2. Dir ligu va khu vuc nghién ciru
2.1. Khu v nghién ciu
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Hinh 1. Khu vic nghién cizu- tinh Binh Dinh
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Binh Dinh la mét tinh thuoc vung duyén hai Nam Trung B Viét Nam. Khi hau Binh
Dinh thudc khi hau Duyén hai Nam Trung B6 - mién khi hau Pong Trudng Son. Cé hai mua
rd rét 1a mua kho tir thang 01 dén thang 8, mua mua tir thang 9 dén hét thang 12, tong luong
mua dao dong tir 1,800 - 3,300mm. Nhiét d6 trung binh hang thang cao nhat 1a 30,7°C (thang
8) va thap nhét la 23,2°C (thang 1). Nhiét d6 cao nhat dugc ghi nhan la 39,5°C. Nhiét d6 dao
dong gitra thang néng nhat va lanh nhat 12 12°C. Do am trong khu vuc kha thap, trung binh
hang nam khoang 79%.

Han han tai Tinh xay ra vao thang 1 dén thang 8 vé6i luong mua thap, thip hon luong mua
trung binh trong nhiéu nam tir 50-70%. Hau hét cac luu vuc séng dé bi han han khi thoi tiét
nong kéo dai, va nhiéu dong séng va sudi khd can hoan toan trong nhitng nim gan day. Nhin
chung, niang néng gay gat kéo dai khién luong nudc tai hau hét cac ho chia thity loi trén dia
ban tinh ¢ dudi muc nudc chét, rudng dong nat né con nguoi dan thi khong cé nuéc sinh hoat,
cudc song rat kho khin (Bao Dién tir cua Bo Tai nguyén va Mai truong, 2016).

2.2. Dir liéu nghién ciru

Nghién ctu st dung dix liéu anh Landsat 8 trén nén tang Google Earth Engine (c6 thé tra
cau thong tin  anh Landsat ¢ Earth Engine Catalog qua trang web
https://developers.google.com/earth-engine/datasets/catalog/landsat). Cac canh anh Landsat 8
duoc lua chon trong mua khé 2015, phu trum toan bo khu vuc nghién ciru 1a tinh Binh Binh.

Trén GEE, Dix liéu Landsat 8 v&i 12 kénh anh da dugc dua vé ciung do phan giai khdng
gian 30m. Canh Landsat vai chat luong dix liéu hién c6 cao nhat duoc xép vao Bac 1 (Tierl) va
dugc coi 1a phii hop dé phén tich chudi thoi gian. Bac 1 bao gom dit liéu da hiéu chinh d6 chinh
x&c va dia hinh cap 1 (level 1) c6 chat luong vi tri va phép do birc xa dic trung tét (theo USGS).
Di liéu TOA (phan xa tai dinh khi quyén) duoc chuyén ddi tir cac gié tri s6 thd bang cach sir
dung hé s6 hiéu chuan tir siéu di liéu anh theo (Chander et al., 2009). Dit liéu SR (phan Xa tai
bé mat) duoc tao bang thuat toan Ma phan xa bé mit dat (LaSRC) (Vermote et al., 2016).

Bdng 1: M6 ta dir liéu Landsat 8 trong nghién cuzu
ID Anh M6 ta Kénh anh

Landsat 8, Collection 1, Tierl, TOA ) .
LANDSAT/LCO08/C01/T1_TOA Kénh nhiét TIR
(top-of-atmosphere reflectance)

Landsat 8, Collection 1, Tierl, SR Kénh d6 (RED), can

LANDSAT/LCO08/C01/T1_SR ) .
- (surface reflectance) hong ngoai (NIR)

3. Phuwong phap nghién ciru
3.1. Google Earth Engine va so dé quy trinh nghién cizu hgn han siz dung nén tang Google
Earth Engine

Phuong phép duogc sir dung trong nghién ctu 1a st dung nén tang Google Earth Engine
dé lap chuong trinh xtr If, phén tich tap hop dit liéu anh vé tinh da thoi gian trong dénh gia han
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han. Day 1a mot nén tang dya trén dam may dé phan tich khong gian dia Iy quy md hanh tinh,
mang dén kha ning tinh toan khong 15 caa Google (Gorelick et al., 2017). Cac chuong trinh
duoc tao lap trong trén trang web bién tap ma 1énh cia GEE (Earth Engine Code Editor) thong
qua giao dién lap trinh tng dung API (Application Programming Interface), vai bo thu vién lap
trinh JavaScript.

Script Get Link (Link quan ly/ copy)
Docs Save (lwu tap Iénh) .
Search (Tim dir 1éu) Run (chay taplénn) HelP (Tro giup)
1 * Noi viét code l
ey =¥ — =T M T ) e -
Asset : : COde Tasks

Inspector

Ed itor = “::::.‘..._ Console

cong cu vé

hinhhoe ~—°~° = o = —
cnefd ” pRedncr Map e [‘Layers(cécldp

Thu nho adia - ¥ quan ly)
(Ban do) - - -

Hinh 2. Thanh phan cua Earth Engine Code Editor tai code.earthengine.google.com
Code Editor 1a mot moi trudng twong tac dé phat trién cac tng dung Earth Engine. Bang diéu
khién trung tm cung cap mat trinh soan thao ma JavaScript. Céc tinh ning ciia Code Editor duoc
thiét ké dé gitp phét trién quy trinh 1am viéc theo khong gian dia ly phic tap nhanh chéng va dé
dang: Tab Script luu trir c&c tap 1€nh riéng va céc vi du trong kho Git dugc luu trit boi Google; tai
lisu Docs liét ké danh sach céc thuat toan/ ham duoc t6 chirc theo cac ddi teong. MAi thuat toén
bao gom mat tap hop cac thuat toan con di dugc nhom va phan chia theo ddi tuong va cac ham

hién ¢6 trén GEE gitp nguoi ding c6 thé d& dang sir dung; Tab Assets quan ly tai san gitp nguoi
diing s& hitu va Iuu trit dit liéu cua minh trén GEE; cong cu Inspector dé xem thdng tin vé cac 16p
ban db tai nhitng vi tri nhat dinh trén ban d6 do; Console s& dua ra cac message/théng bao khi ban
chay céc script/tap 1énh (béo 16i) va in théng béo vé dir liéu, san pham va két qua trung gian; Tab
Tasks duoc sir dung dé quan ly xuat dit liéu va két qua cudi cing caa qué trinh phan tich; va mot
s6 cdng cu hd tro khac trén GEE.

Nghién cau thuc hién 1ap trinh bang ngdn ngir JavaScript trén nén tang dién toan dam
may GEE cho hai chi s6 han 1a NDDI (Normalized Difference Drought Index - Chi s6 khac biét
han han) va WSV (Water Supplying Vegetation Index - chi s6 cdp nudc thyc vat). Trong khuén
khd nghién cau ndy, cac chi sé han dugc tinh toan doc 1ap dé thanh lap céc ban dd han riéng
biét (theo so dd hinh 3).
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Landsat 8 SR > Locanh Tinh NDWI N -
o o the Tinh NDDI An
2 theo thoi / phan
9’ gian va Tinh NDVI ving
khu virc han
Google Earth Engine N han
nghién V6i
&> 25 R cuu; tun
ok AR A g
T o Loc may chi
Landsat 8 TOA | TinhLST || Tinhwsvi sO
Ban dd han han (=€ | Bandd han hin
tham khao - QR,_ véi timg chi s6
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Panh gia két qua voi
tirng chi s6 han

Hinh 3. So' do quy trinh céng nghé
3.2. Cong thaic tinh cac chi sé han han
Dir liéu Landsat 8 SR dung kénh NIR va kénh d6 Red tinh NDVI, NDWI va NDDI. Anh
TOA st dung kénh nhiét dé tinh chi sb LST, két hop voi NDVI dé ra két qua WSVI.
Cong thuc tinh cac chi s6 duoc thé hién dudi day:

NDVI — NDWI
= 1) (Gu et al., 2007
NDDI NDVI + NDWI D )
NDVI
= 2) (Xiao et al., 2002
WSVI = —— 2 ( )
Trong do

NDVI (Normalized Difference Vegetation Index) - chi s6 khac biét thuc vat, Gié tri caa NDVI
la ddy s6 -1 dén +1, duge xac dinh dua trén sy phan xa khéc nhau cua thuc vat thé hién giira
kénh d6 (Red)va kénh phd can hong ngoai NIR (near infrared) (Tucker, 1979):

NIR — RED

NIR + RED ®
NDWI (Normalized Difference Water Index) - chi sé nudc khéc biét chuan hoa, duoc

st dung dé theo ddi sy thay d6i ham lugng nuéc cua I, st dung budc song hdng ngoai gan

(NIR) va hong ngoai séng ngan (SWIR), do (Gao, 1996) dé xuat:

NIR — SWIR

NIR 4+ SWIR S

LST (Land Surface Temperature) - Nhiét do bé mat dat, duoc tinh toan dua trén két qua tinh
toan nhiét do sang co xét dén anh huong cua do phat xa. Cong thirc tinh theo (Weng et al., 2004):

NDVI =

NDWI =
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Tg
1+ (x'pTB) «In LSE ()

LST =

Trong do:

Tg - gia tri nhiét d6 birc xa hay nhiét d6 sang. Nhiét do d6 sang TOA (Top of Atmosphere
Brightness Temperature) cho cac kénh hdng ngoai nhiét (TIR) ctia Landsat duoc cung cap boi
Co quan Khao sat Pia chat Hoa Ky (USGS) va hoan toan c6 san dé sir dung trong GEE cho
Landsat 8.

- gi tri budc song trung tdm caa dai song hdng ngoai nhiét; i véi anh Landsat 8, kénh
nhiét (kénh 10) lay gia tri budc song la 10,8 pm;

p = 14380. Gia tri p=h*c/s vai h 12 hang sé Plank (6,626*1034Js), s la hang s6 Boltzmann
(1,38*102% é); ¢ 1a van téc anh sang (3*108 m/s);

LSE (Land Surface Emissivity) - d6 phat xa bé mit, duoc tinh toan dua vao hop phan
thuc vat Pv (Proportion of Vegetation) theo cong thirc (6) (Sobrino et al., 2004), phu hop véi
anh Landsat 8, véi gié tri 0,004 1a do léch chuan caa 49 quang pho dat,va 0,986 dugc xem la
muc trung binh caa d6 phat xa dat va do phét xa thuc vat.

LSE = 0,004Pv + 0,986 (6)
R G o ?
max min
3.3. Phwong thuc thuc hign

Str dung céc thuat toan lap trinh ngbn ngit JavaScript trén GEE Code Editor dé dua dit
liéu anh vao nén tang va tién hanh cac budc xu ly, phan tich, hién thi va xuat két qua. Cu phap
JavaScript 1a khai bao bién st dung tir khda var, gan gia tri cho bién, sir dung cac ham hoic cac
cong thirc twong wng vai bién. Cu thé trong nghién ciru, phuong phép tién hanh nhu hinh 3.

Trong do:

- Dit liéu anh duoc khai bao bang ham ee.Image(), sau d6 duoc loc theo thoi gian va khu
vuc nghién cuu véi ham filterDate() and filterBounds()

- MGi loai anh duoc tién hanh loc may theo thuat toan tuong wng

- Thuat toan cho chi sé NDVI, NDWI: normalizedDifference(bandNames)

- Thuat toan cho chi s6 LST, NDDI, WSVI: sir dung ham expression() va cac toan ti
trong GEE la Add, Subtract, Multiply, Divide twong (ng vai cong (+), trir (-), nhén (*), chia (/),
lan luot tinh cho céac cong thic (5),(2),(1).

- Két qua trén GEE s& duoc xuat sang Google Drive dé thuan tién bién tap ban d6 trong
GIS: st dung ham Export.image.toDrive()

4. Két qua nghién ciru va thao luan

Hinh 4a va 4b thé hién dit liéu anh sir dung trong nghién ciru va céc két qua trén GEE.

Cac két qua la cac anh chi sé duoc tinh toan, sau d6 duoc tai vé va trinh bay trén ArcGIS.
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Hinh 4: Céc két qud trén GEE

(4a) Tdp dir liéu anh Landsat 8 phu trum khu viec nghién cizu

(4b) Két qua anh phan bé han héan va cac thdng tin lién quan
4.1. Két qud cac chi sé trung gian NDVI, NDWI, LST

Hinh 5 thé hién két qua chi s6 trung gian NDVI, NDWI, LST tinh Binh Pinh nim 2015.

Gia tri cao cua NDVI cho biét thdng tin vé stc khoe, tham thuc vat ram rap va gié tri thap
hon thé hién tham thuc vat bi cing thang, gia tri 4m twong @ng véi cac khu vuc c6 mit nudc.
Nhitng noi c6 mau xanh, thi kha ning tap trung thuc vat cang cao nhu dat ndng nghiép, 1am
nghiép. Nhitng noi c6 mau vang hodc do, thé hién mirc d6 tap trung thuc vat thip, cé thé 1a dat
& do thi, dat tréng. Nhitng noi mau xanh lam cho thay khdng c6 su hién dién cua thuc vat, dién
hinh 14 cac d6i twong nhu dam, vinh, ho trén dia ban tinh.
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Hinh 5. Két qua chi s6 NDVI, NDWI va LST tinh Binh Binh nam 2015

Trong mua khd, gan 2/3 dién tich khu vuc nghién ciu ¢6 nhiét do bé mat cao hon 25°C
(mau cam va do6), trong d6 nhiét d6 cao nhat trén 37°C .Vé mat khong gian, gia tri trén anh
NDVI, NDWI va LST thé hién sy twong quan. Két qua cho thy sy phan b cac gia tri thap va
trung binh cua NDVI, gid tri thap cia NDWI va cao cia LST (hién thi mau do va vang trén ba
anh) phan 16n tap trung & khu gan trung tim va phia Dong Nam tinh Binh Binh. Nhin chung,
chiing ciing duoc coi 1a cdng cu trung gian dé theo ddi thoi ky han han, NDVI va NDWI tai
mot diém anh nhat dinh thuong sé tuong ddi thap, trong khi LST du kién s& twrong ddi cao do

tham thuc vat bi suy thoai.

4.2. Két qud han han tir cac chi sé NDDI va WSVI
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Gia tri NDDI cang cao thé hién diéu kién cang kho han, trong d6 NDVI va NDWI c6 gia
tri thap (NDVI <0,5 va NDWI <0,3). Nguoc lai khi gi4 tri NDDI thap thé hién diéu kién
am/khéng khé han, trong d6 ca NDVI va NDWI déu c6 gi4 trj cao hon (NDVI> 0,6 va NDWI>
0,4) (Du et al., 2018). Vi NDDI két hop thong tin tir ca trang thai caa tham thuc vat va ham
lwong nudc, NDDI 1a mét chi s6 nhay cam hon vé han hén so véi NDVI va NDWI don 1¢, dé
theo d&i han han. V&i gia tri caa WSVI, pham vi nam trong khoang tir - 4 di véi han hén khic
nghiét dén +4 ddi véi didu kién am wdt cao (Alshaikh, 2015).

Két qua ban d6 chi s6 NDDI va WSV tinh Binh Dinh nim 2015 duoc thé hién trong hinh
6.

4.3. Thdo lugn

Két qua chi s6 NDDI va WSVI cho thiy cac diéu kién han han gan nhu tuong ddng nhau.
Trong mua khd 2015 (thang 5/2015), han han xay ra trén toan tinh véi cdc mac d6 khac nhau,
tap trung cha yéu & khu vuc ven bién phia Pong, khu vyc gan trung tdm tinh Binh Dinh, cy thé
la huyén Hoai Nhon, Phit My, An Nhon, Tay Son va Tuy Phuéc, twong ng vai chi s6 NDDI
I6n va WSVI nho. So sénh hai ban @6 vé tinh trang han han, quan sét thay riang ban d6 NDDI
thé hién diéu kién han han nhiéu hon so véi ban &6 WSVI. Theo d6, dién tich han nam 2015 1a
271373 ha (chiém khoang 44,7%) véi chi sé NDDI va 230698 ha (chiém khoang 38%) véi chi
s6 WSVI so véi tong dién tich toan tinh. NDDI xem xét ca ham lugng nudc nén ¢ thé la ly do
cho nhitng két qua nay. Mt khac, ban @6 WSVI cho thay tinh trang han hén it hon do trén thuc
té WSVI khong chi xem xét diéu kién thuc vat ma con ca diéu kién nhiét do6. Pong thoi, két qua
nhan duoc ciing cho thay vai trd quan trong caa Iop phu thuc vat trong giam nguy co han han,
& nhitng ving duoc phii xanh boi dat ring it chiu anh huong boi han han, ngoai ra yéu té dia
hinh ciing c6 nhiing tac dong it nhiéu dén mac khd han, viing ven bién phia Pong c6 mirc do
kho han cao hon so véi vung ndi cao.

Két qua phan bd han hén theo hai chi s6 NDDI va WSVI duoc so sanh véi ban @b han han
nam 2015 di duoc thanh 13p cho cac tinh Nam Trung B6 trong d6 ¢6 tinh Binh Binh. Vé mat khong
gian, su chong pha céc ban d6 cho thay kha tuong ddng vé su phan b cac vang han han trén dia
ban khu vuc nghién ciu. Théng ké dinh luong cho thay chénh léch dién tich han 12 5.9% véi chi sb
NDDI va 12.6% véi chi s6 WSVI. Su khéc biét nay 1a do ban d6 han tham chiéu dugc thanh 1ap tir
dir liéu anh Modis c6 d6 phan giai thap hon so vai anh Landsat 8 st dung trong nghién ctiu nay.
Tuy nhién, nhin chung két qua dat dugc ciing phan anh dwoc do tin cay cua phuong phép st dung
nén tang Google Earth Engine trong linh vuc nghién ctu han hén.

Bén canh d6, nghién cttu van con ton tai han ché. Mac du sir dung hai chi sé han nhung
nghién ctru chua c6 sy két hop hai chi sb nay theo trong sé dé thanh Iap ban d6 han tong hop
nhu nghién ciru cia (BS Thi Phuong Thao et al., 2020). Dé thanh Iap ban d6 téng hop va danh
gia do chinh xac cua ban dd tong hop thi can ¢ cac nghién ctu thém. Vi vy trong tuong lai,
nhom s& phat trién thém viéc dua trong sb vao tinh toan dé dat dugc két qua cao hon, cling nhu
c6 thé nghién ciru thém cac chi s6 han khac va sb liéu thuc dia dé thuc hién viéc danh gia han
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han tt hon.
5. Két luan

Cac chi s6 han hén chiét tach tir anh vién tham nhu NDDI, WSVI di duoc phét trién va
ap dung, cho phép xac dinh cuong do, mac d6 nghiém trong va pham vi khéng gian han. Viéc
tién hanh lap trinh thay vi cac tinh toan bang cac phan mém xu ly anh di mang lai nhing hiéu
qua cao. Trong cac ngdn ngtr 1ap trinh, JavaScript c6 tinh linh hoat, gitip don gian hoa cac tng
dung, d& hiéu va d& dang thao tac. Khi dugc tich hop véi nén tang Google Earth Engine thi
chung tré thanh cdng cu tién dung va nhanh chong, cho phép ngudi dung xu ly, phan tich va
truc quan hoa dix liéu cho bat ky khu vuc nao. Nghién ciru di ap dung thi diém phén ving han
han tai tinh Binh Pinh trong nam 2015 va nhan thiy két qua ciing phan anh dwoc d6 tin cay va
tinh kha thi. Didu nay cho thay tiém ning cta viéc tng dung GEE trong linh vuc nghién ctu
han han, ciing nhu can c6 sy két hop céac tu liéu vién tham khac nhau trén nén tang nay dé co
dugc két qua tét hon.
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ABSTRACT

POTENTIAL FOR APPLICATION OF GOOGLE EARTH ENGINE CLOUD
COMPUTING PLATFORM FOR DROUGHT ASSESSMENT FROM
REMOTE SENSING IMAGERY, A CASE STUDY IN BINH DINH
PROVINCE

Pham Thi Thanh Hoa, Nguyen Minh Hai
Hanoi University of Mining and Geology
Corresponding author: phamthithanhhoa@humg.edu.vn

Today, with the appearance of the Google Earth Engine cloud computing platform, the
researches about natural resources and the environment have brought significant positives,
reducing computer storage and time for computing and processing big geodata. Therefore, this
study has applied JavaScript programming on the Google Earth Engine platform to quickly
create the results of drought zoning with the case study in Binh Dinh province, using
Normalized Difference Drought Index (NDDI) and Water Supplying Vegetation Index (WSVI)
from Landsat 8 images. The research results were compared with the drought map which
established in the research project about drought risk in Southern Central provinces in 2015.
Regarding space, the overlap of the maps show the similarity in the distribution of drought
areas in the study area. Quantiative statistics show that the differences in drought area are 5.9%
and 12.6% with NDDI and WSVI index respectively. In general, the results also reflect the
reliability of the method. Severe and moderate drought areas were concentrated mainly in the
Eastern coastal area, the area near the center of Binh Dinh province, including the districts of
Hoai Nhon, Phu My, An Nhon, Tay Son and Tuy Phuoc, corresponding to low WSVI and high
NDDI values.

Keywords: Drought, NDDI, WSVI, Google Earth Engine, Binh Dinh province
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