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’Nhém nghién ciru Cong nghé Pia tin hoc trong Khoa hoc Trdi ddt (GES), Truong Pai hoc M6 - Pia chat
3Truong Dai hoc Xdy dung Ha Ngi

TOM TAT

Nghién ctru tién hanh danh gia mirc d6 han han cho tinh Quang Nam trén co s& cong ngh¢ dia tin hoc. O day,
nén tang dién toan ddm may Google Earth Engine dugc st dung dé xir 1y, tinh toan cac chi $6 han tur dit lidu
anh vién tham Sentinel-2, gitp thay thé khéi lugng 16n cong viée thyc hién trén phén mém thuong mai. Cong
nghé GIS - h¢ thong tin dia 1y dugc sir dung dé tryc quan hoa va thanh 14p ban d6 phin ving muc d0 han han
cho tinh Quang Nam. Céc chi s han duoc sir dung 1a LSWI (Land Surface Water Index) - chi s6 nude bé
mit, NDDI (Normalized Difference Drought Index) - chi s6 han han khac biét chuén hoa. Két qua nghién ctu
cho thiy trén dia ban tinh Quang Nam trong ndm 2023 xéy ra han han véi cac mirc d6 khac nhau va khong
ddng déu. Trong d6 han nghiém trong va han ning tip trung chu yéu & phia Dong cua tinh. Riéng phén phia
Tay cua tinh, do dién tich rumg che phu 16n nén xay ra han nhe, hodc gan nhu khong han. Nhin chung, cach
tlep can céc chi sb han véi cong nghé dia tin hoc c6 thé duogc sir dung dé nhanh chéng thong bao cho chinh
quyén dia phuong v& hién trang, dé tir 6 dua ra céc gidi phap thich (mg lau dai v6i han han.

Tir khéa: Han han, Quang Nam, dia tin hoc, Sentinel-2, chi s6 han.

1. Dit vén dé

Vi su phat trién khong ngimg cua cong nghé thong tin, cong nghé dia tin hoc mang dén nhitng budc ddi méi
trong nghién ciru vé trai dat, bao gdm tai nguyén thién nhién, méi trudng, thién tai,... Pia tin hoc dang chung
kién sy tién bo trong cong nghé vién tham, tir viéc phat trién phdn mém xu 1y, dén viéc khong ngung cai thién do
phan gidi cua dir liéu anh v¢ tinh. Pdng thoi dé tang kha ning nghién ctru va dap g nhu cu st dung, nhidu bo
dit liéu anh duoc cung cAp mién phi nhu Modis, Landsat, Sentinel,.

Vlen tham cung cap mdt phuong ti€n h1eu qua dé thu thap dir heu tir cac khu vyc dia 1y rong 16n trong thoi
gian ngén, ké ca cac khu vuc khong thé tiép can hodic nguy hiém. Céng cu nay cho phép theo ddi nhing thay dbi
ve moi truong va tai nguyén thién nhién, dong thoi hé trg trong céc tinh hudng khan cp (Navalgund et al.,
2007). Toc d6 va pham vi thu thap dir lidu c6 thé gitip tng pho véi tham hoa va cung cAp thong tin theo thoi gian
thuc v& mirc do thiét hai.

Mot nhanh khac cua cong ngh¢ dia tin hoc ma khong thé thiéu 1a Heé thong tin dia ly GIS (Geographlc
Information System). GIS van dugc biét dén 1a mot cong cu xtr 1y da dang ngudn théng tin va hd tro ra quyét
dinh. GIS dam bao dir liéu chinh xac va pht hop dugc tham chiéu theo dia ly. Hiu qua ma GIS mang lai khong
con cd gi cod the nghi ngd, dic biét khi két hop cing véi cong nghé vién tham. D6 1a viée Gng dung trong nhiu
nghién ctru vé thién tai nhu 1d lut (Al-Tahir va cong su, 2014; Irimescu va cong sy, 2010), danh gia han han
(Huang va cOng s, 2023), truot 16 (Podolszki & Karlovi¢, 2023),..

Bén canh do6, su bung nd cua dit liéu 16n khong gian dia 1y 1a xu huorng khong thé bod qua trong tién trinh phat
trién cong nghé. Khi d6, nhitng d6i méi trong phén tich dit liéu dwoc ghi nhan véi viée gia ting st dung nén tang
dién toan d4m may, mang lai kha ning truy cép, phén tich cac tap dit liéu 16n hidu qua hon. Diéu nay tao didu
kién thuan lgi cho viéc cong tac va xur 1y dir liéu theo thoi gian thuc trén cac vi tri dia 1y khac nhau. Google Earth
Engine (GEE) 1a mét trong nhiing nén tang manh mé& cho phép thuc hién cic cong viée d6. GEE duoc danh gia
cao trong nhiéu linh vyc nghién ctru nhw nong nghiép, gidm sat tham thwc vat, thién tai,... (Kumar & Mutanga,
2019; Yu & Gong, 2012).

Trong nhitng nim gin ddy, tinh Quang Nam c6 xu huéng gia ting tinh trang han han. Pidu nay din theo cac
thiét hai dén san xudt va sinh hoat trong khu vuc. Dung trudc thach thirc voi loai hinh thién tai ndy, cin c6 cic
ket qud nghién ctru nhanh chéng va dam bdo d9 tin cdy, dé danh gi4 mic d6 han han. Tuy nhién, cac nghién ctru
vé& han hén trén dia ban tinh chua thuc su c6 nhiéu. Pién hinh ¢6 nghién ctru ciia nhom _(Du va cong sy, 2018)
tinh mot sb cac chi sb han tir anh vién tham. Hodc nghién ctru sit dung cc diém quan tric khi trong co két hop
cong nghé vién thim (Hanh Mai va cong su, 2022). Cac nghién ctru ndy méi chi s dung anh c¢6 do phan giai
thip 1a anh Modis c6 d6 phan giai 500 m. Diéu nay c6 thé gay han ché dén danh gia tinh trang han han trong khu

" Téc gid lién hé
Email: phamthithanhhoa@humg.edu.vn
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vue. Do d6, v6i mong mudn thu duoc két qua cé do tin cdy cao hon, nghién ctru tién hanh tinh chi sb han tir dir
liéu anh Sentinel-2 c6 d6 phan giai khong gian 10-20 m (v&i céc kénh anh khac nhau), st dung nén tang GEE.
Céc chi s§ duoc lwa chon sir dung 14 LSWI (Land Surface Water Index - chi sé nudc bé mit) ding trong danh
gia han ndéng nghiép (Xiao va cong su, 2004), NDDI (Normalized Difference Drought Index - chi s0 han han
khac biét chudn hoa), ding trong danh gia han tdng hop (Gu va cong s, 2007).

2. Khu vue nghién ctru, dir liéu sir dung va phwong phap nghién ciru
2.1. Khu vwc nghién ciru

Quang Nam 1a mét tinh ndm & ving duyén hai Nam Trung B9, giap tinh Thira Thién Hué va thanh phd Pa
Néng & phia Bac phia Nam giap tinh Quang Ngai va tinh Kon Tum; gidp tinh Sekong cua Lao & phia Téy; phia
Dong gidp Bién Dong. Tinh nim trong toa do dia Iy khoang 108026'16”-108044'04” d6 kinh Doéng va tir
15023'387-15038'43” d6 vi Béc.

Tinh chi ¢6 2 mua 12 mia muwa (kéo dai tir thang 10 dén thang 12) va mua kho (kéo dai tir thang 2 dén thang
8). Con lai thang 1, thang 9 14 cac thang chuyén mua, voi dic trung 1a thoi tiét hay nhidu loan va kha nhidu mua
(Céng thong tin Dién tir tinh Quang Nam).

Quang Nam la m{t trong nhiing tinh mién Trung chiju mic d6 han nghiém trong, thuong xay ra vao thang 4
dén thang 7. Han hén con dwoc xép hang vao loai thién tai gy thiét hai 16n v& kinh t&, méi truong va xi hoi trén
dia ban tinh Quang Nam. Theo tai liéu théng ké han han tir nim 1990, hdu nhu nim nao ciing c6 han han véi cac
mirc d¢ khac nhau va xu thé khéng ngimg gia ting trén dia ban tinh (V& Thi Thu Lan, 2011). Tinh riéng giai
doan 1999-2014, thiét hai do han dén lia 14 53.681 ha, 606.000 ngudi trong tinh trang thiéu nude sinh hoat. Theo
(Uy ban nhéan déan tinh Quang Nam, 2010; Vién Khoa hoc Khi tugng Thiy van va Moi truong, 2009), do han han
kéo dai, 4.841/44.500 ha laa hé thu & cic huyén ddng bing bj hwr hai. Ngoai ra, ¢6 trén 3.000 ha Ita khong thé
gieo sa vi kho can cing véi 5.000 ha cdy trong thiéu nudc tudi va gin 5.000 ngudi dan bi thidu nudc sinh hoat &
cac huyén trung du va mién nti Quang Nam.
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Hinh 1. Vi tri khu vuc nghién ciu
2.2. D liéu sir dung

Nghién ctru nay st dung dit liéu anh v¢ tinh Sentinel-2 - v¢ tinh duwgc nghién cuu va phat trién boi Co quan
Hang khéng vil tru chau Au (ESA). Anh Sentinel-2 phu tram khu vic nghién ctru vao thang 5 ndm 2023 véi do
che phi may duéi 30%. Béang 1 thé hién thong tin ctia dnh Sentinel-2 v6i cap xu 1y & mirc 2A, bao gdm 12 kénh
da phé tir kénh nhin thiy dén hdng ngoai séng ngan twong tng tir Bl dén B12. Ngoai ra, con cé ba dai QA,
trong d6 mot (QA60) 1a dai bitmask co6 thong tin vé mat na ddm may.
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Hinh 2. Anh Sentinel-2 tinh Qudng Nam (t6 hop mau tw nhién)
Bdng 1. Théng tin kénh da phé ciia dnh Sentinel-2 Level 24

Kénh Tén kénh anh Do phan giai Budc song
Bl Aerosols (Sol khi) 60 m 443.9 nm (S2A)/442,3 nm (S2B)
B2 Blue (Xanh lam) 10 m 496,6 nm (S2A)/492,1nm (S2B)
B3 Green (Xanh Iyc) 10 m 560 nm (S2A)/559 nm (S2B)
B4 Red (D9) 10m 664,5 nm (S2A)/665 nm (S2B)
B5 |RedEdge!l (Kénhriadol)] 20m 703,9 nm (S2A)/703,8 nm (S2B)
B6 |Red Edge 2 (Kénhriado2)| 20m 740,2 nm (S2A)/739,1nm (S2B)
B7 |RedEdge3 (Kénhriado3)| 20m 782,5 nm (S2A)/779,7 nm (S2B)
B8 NIR (can hdng ngoai) 10 m 835,1 nm (S2A)/833 nm (S2B)
B8A |Red Edge 4 (Kénhriado4)| 20m 864,8 nm (S2A)/864 nm (S2B)
B9 | Water vapor (Hoi nudc) 60 m 945 nm (S2A)/943,2 nm (S2B)
Bl1 (Hong ngso‘zliég ngin 1) 20m 1613,7 nm (S2A)/1610,4 nm (S2B)
BI12 (Hong ngso\zlslf') ﬁg ngin 2) 20m 2202,4 nm (S2A)/2185,7 nm (S2B)

2.3. Phuong phap nghién ciru
2.3.1. So dé quy trinh

Nghién ctru thyc hién trén nén tang dién toan dam may GEE, vdi viéc sir dung anh Sentinel-2. Anh Sentinel-2
dugc chon theo thoi gian, tao mat na may, sau do cit anh theo ranh gi61 tinh Quang Nam.

Hai chi sb han 1a LSWI va NDDI dugc tinh tir cac kénh anh Sentinel-2.

So d6 quy trinh duge thé hién trong Hinh 3.
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Anh Sentinel-2

v

Loc anh theo thoi gian

Google Earth Engine |—»

Tao mat na may trén anh

A

Ranh gigi khu vyc

oo Cit anh theo ranh gioi
nghién cuu

Tinh LSWI, NDDI I
: Gis))
Phéan vung han héan
O

Hinh 3. So' dé quy trinh nghién cieu han han siv dung céng nghé dia tin hoc
2.3.2. Céc chi s6 han

Chi s6 LSWI thé hién mirc d6 thay ddi ham lugng nude cia 16p phi bé mit. LSWI 1a mét trong nhiing chi s6
dé danh gia mirc d6 han han cta 16p phu thyc vét (R. Bajgain va cong sw, 2017; K. va cong sy, 2011). Chi s6
LSWI cang nho muac d6 han han cang nghiém trong.

Chi sb han NDDI dugc tinh toan lién quan dén cac chi s6 NDVI (Normalized Difference Vegetation Index -
Chi s thuc vat khac biét chudn hoa) va NDWI (Normalized Difference Water Index - Chi sé nudc khac biét
chuén hoéa), tuong g nhay cam voi sy hién dién cia tham thyc vat va ciia nude trong mot khu vue.

Bdng 2. Cong thirc tinh cdc chi s6 trong nghién ciru

Chi sd Tén day di chi s6 Cong thirc Y nghia
) i LSWI = NIR — SWIR1 (12) )
LSWI Chi s0 nudc bé mat “ NIR + SWIR1 Chi s0 hg}n ndng
(Land Surface Water Index) LSWle. _ B8 — B11 (1b) nghiép
Sentinel 2 B8 + B11
Chi s6 han han khac biét chuan héa NDVI — NDWI 2 . %
NDDI (Normalizéd Difference ]jrought Index) NDDI = NDVI + NDWI @ Chi s han tong hop
Chi sb thuc vat khéc biét chudn hoa NDVI = UR — RED (3a) NSO
NDVI (Normalized Difference Vegetation NIR + RE_D Chi S0 can t'mh
Index) NDVg, i _ B8 — B4 (3b) trong cong thuc (2)
entinel 2 B8 + B4
) i NDWI = NIR — SWIR (4a) o
NDWI Chi sQ nudc }(héc biét chuan hoa ~ NIR + SWIR Chi s0 can tinh
(Normalized Difference Water Index) NDWIe... .. _ B8A — B11 (4b) trong cong thirc (2)
Sentinel 2 B8A + B11
trong do:

NIR: kénh cén hong ngoai; SWIR: kénh hdng ngoai séng ngan;
NDVI: Chi s6 thuc vat khac biét chudn hoa (Tucker, 1979) véi gia trj trong khoang tir -1 dén 1. Gia tri
NDVI gin dén 1 cho chi thi thuc vat khoe manh, NDVI thap cho nhan biét tinh trang thuc vét suy giam;
NDWI: Chi sb nuréc khac biét chuan hoa (Gao, 1996), nim trong khoang tir -1 dén 1. Gia tri NDWI cao
cho thiy du d6 4m, trong khi gié tri thip cho thiy tinh trang thiéu nudc.
Trong Bang 2, cong thirc tinh cac chi s6 han dugc thé hién trong cong thuc (1b) va (2) khi ap dung tinh cho
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anh Sentinel-2. Cac chi s6 khac nhu NDVI, NDWI dugc tinh phuc vu cho céng thic (2).
Cac thong so B4, B8, B8A, B11 trong cac cong thire (1b), (3b), (4b) twong Ging véi cac kénh anh duge ghi
trong Bang 1. . .
Viéc phan chia mtrc d6 han han cho hai chi s6 LSWI va NDDI duogc thé hién trong Bang 3 va Bang 4.
Bdng 3. Bang phan chia mire d¢ han hdn véi chi s6 LSWI (Rajen Bajgain va cong s, 2015)

STT Phén l6p Mibc do
1 LSWI<-0,1 Han nghiém trong
2 -0,1 <LSWI<0 Han ning
3 0<LSWI<0,1 Han trung binh
4 LSWI > 0,1 Khéng han
Bang 4. Bang phan chia mirc @6 han héan véi chi sé NDDI (Nepal va céng su, 2021)
STT Phén l6p Mirc do
1 NDDI >3 Han nghiém trong
2 1,25 <NDDI <3 Han néng
3 0,7<NDDI <1,25 Han trung binh
4 -2<NDDI<0,7 Han nhe
5 NDDI < -2 Khéng han

3. Két qua va thio luin
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Hinh 5. Két qua chi $6 han NDDI trén GEE

Cac két qué thu dugc 1a cac anh chi s6 dugce tinh toan va hién thi trén Google Earth Engine: LSWI, NDVI,
NDWI, NDDL. Hinh 4 va Hinh 5 thé hién két qua anh LSWI va NDDI trén nén tang GEE. Dé thu dugc cac két
qua ndy, viéc 1ap trinh duoc tién hanh truc tiép trén Code Editor - méi trudng tuong tac dé phat trién cac tmg
dung Earth Engine, trén co s& cac ham va thuat toan dugc dinh nghia sén va phat trién céac code riéng cho
bai toan.
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Sau d6 anh chi sé han duogc tai vé& va trinh bay trén phin mém ArcGIS vdi cac mic dd phén chia vung han
theo Bang 3 va Bang 4, v6i cac mtc: Khong han, han trung binh, han néng, han nghiém trong.
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Hinh 6. Két qua tinh trang han héan tinh Quéing Nam ding chi s6 LSWI (5/2023)
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Hinh 7. Két qua tinh trang han hdn tinh Qudng Nam ding chi sé NDDI (5/2023)

Két qua tinh toan LSWI, NDDI dua trén anh Sentinel-2 nim 2023 thé hién trén Hinh 6 va Hinh 7 cho thdy
han han gin nhu xay ra trén dia ban tinh, phan bé khéng ddng déu véi cac mirc han tir trung binh cho dén
nghiém trong. Trong do, ving han nghiém trong (mau do) tap trung ven bién cdn cat phia Pong cua tinh, hoan
toan tuong ddng két qua phan ngudng han giita hai chi sé: LSWI < -0,1 (Rajen Bajgain va cong su, 2015) va
NDDI > 3 (Nepal va cong sy, 2021). Cac huyén thugc khu vuc phia Dong cling cd tinh trang han han cao hon
(twong g mau vang dén mau do), dién hinh tai khu vuc thudc ha luu song Vu Gia - Thu Bon gdm cac huyén
Dai Loc, huyén Duy Xuyén, thi xd Dién Ban, thanh phd Hoi An va cac khu vuc khac thudc huyén Qué Son,
huyén Thang Binh, thanh phd Tam Ky. Tai diy, muc nude tai cac con song va cac hd chira cling da giam dén
mirc khd han do khéng ¢ mua va nhiét d6 cao trong thoi gian dai. Riéng phéan phia T4y ciia tinh, do c6 dién tich
thuc phu che phu 16n (ving cé tham thyc vat rung 14 rong) voi gia tri NDVI cao nén mirc d6 han han cé xu
hudng thép hon so vdi cac ving con lai. Do 1a cic huyén Nam Giang, Phudce Son, Tay Giang. Khi do, chi s6
LSWI > 0,1 va NDDI < 0,7, tuong tng han nhe hodc khong han. Nhin chung, thoi diém han han & Quang Nam
thuong roi vao thoi ki tir thang 4 dén thang 7. Do d6 véi thoi gian nghién ctru 1a thang 5, gdn nhu huyén nao
cling ghi nhan tinh trang han han.
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Khi so sanh két qua tinh trang han han, quan sat thdy ring ban d6 NDDI va LSWI thé hién diéu kién han han
¢6 su chénh 1éch. Theo d6, dién tich han nam 2023 1a 120.574,64 ha (chiém khoang 10,9%) v&i chi s6 NDDI va
238.025 ha (chiém khoang 21,6%) véi chi s6 LSWI so véi téng dién tich toan tinh. Ly do cho két qua khac biét
nay 1a NDDI xem xét ca diéu kién thuc vat NDVI, thay vi chi xem xét dén didu kién mat nudec NDWI nhu chi sé
LSWI. Viing co gi4 tri NDWI cao cho biét dién tich bé mit nuéc nén mirc do han han nghiém trong s& giam.
Nguoc lai NDWI thdp va xem xét diéu kién NDVI thip (nhung khong 4m) cho ra két qua gia trj NDDI cao,
nghia 13 bé mit cia khu vye rét it hodc khong phai 1a mt nude, kém theo didu kién thuc vét giam, do d6 mirc do
nghiém trong cua han héan cao. Ddng thoi gia tri NDVI ciing 13 mot phuong tién hiéu qua dé xac dinh cac bt
thuong v& tinh trang thyuc vat, chéng han nhu sy suy giam 10 rét vé stic khoe thuc vat véi cac gia tri th'éip (nhung
khéng am) co thé suy doan vé tinh trang han hén (Sruthi & Aslam, 2015).

Két qua nghién ctru duge so sanh truc quan v&i nghién ctu trude dé cua (Du va cdng sy, 2018), cho thy cac
khu vuc han han twrong ddng v6i nhau & vi tri thude ha lvu séng Vu Gia - Thu Bén, ciing nhu nhén dinh thoi
diém han han 13 thang 4, thang 5 v6i nén nhiét cao va luong mua it. Tuy nhién so sanh ndy mang tinh chét tuong
dbi, bm thoi diém so sanh khac nhau, dir liéu va céc chi s khong gibng nhau. Vi thé trong cac nghién ctru tiép
theo v& han han & tinh Quang Nam, nhém nghién ctru s& b sung thém céc sb liéu danh gia, dong thoi dua thém
cac dit lidu dau vao khac dé danh gia tinh trang han han, cting nhw 4nh huéng cta han han dén hién trang tham
thuc vat tai day.

4. Két luan

Linh vuc dia tin hoc dang phat trién trong ky nguyén khoa hoc k¥ thuét, véi nhitng déi méi méi hira hen s&
mang dén dot pha trong phén tich va biéu dién di liéu khéng gian. Vi thé viéc (mg dung céng nghé nay trong
nghién ctru han han dang duoc nhiéu nude trén thé gidi, ciing nhu Viét Nam quan tim.

Nghién ctru dd stv dung cac chi s6 han tir anh vién tham Sentinel-2 dé x4c dinh mirc do nghiém trong va pham
vi khéng gian han ¢ tinh Quang Nam. Cac chi sé han héan 1a sy bd sung tét cho danh gi4 han han va tim hiéu lich
sir han han. Sy két hop céng nghé vién tham ciing kha nang xir Iy anh thyc hién trén nén tang dién toan dam may
va cong nghé GIS phan tich dir liéu, mang lai hiéu qua v& mat thoi gian, giam tai vi¢c luu trlr dir liéu, giup truc
quan hoéa két qua.

DPay la nghién ctu ban dAu vé tinh trang han han trén dia ban Tinh, véi viéc st dung anh c6 d¢ phan giai cao
hon so v&i cac nghién ctru trude d6. Tuy nhién, dé co thé mang lai két qua cao hon, can c6 thém da dang céc chi
s6 han han, ciing nhu cdn b sung ngudn dit liu anh hwdng dén han han nhw lwong mua, nhiét dg, dia hinh, 16p
phu,...
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ABSTRACT
Application of geoinformatics technology for
drought assessment in Quang Nam province

Pham Thi Thanh Hoa'?*, Tran Hong Hanh'?, Luu Thi Dieu Chinh?
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3Hanoi University of Civil Engineering

This study assessed the level of drought in Quang Nam province based on geoinformatics technology. Google
Earth Engine - a cloud computing platform - was used to calculate drought indicators from Sentinel-2 images,
replacing a large amount of image processing in commercial software. GIS technology - geographic information
system - was used to visualize and create drought maps for Quang Nam province. The drought indices used such
as LSWI (Land Surface Water Index), NDDI (Normalized Difference Drought Index). The research results
showed that droughts occurred in all districts of Quang Nam in 2023 with different levels and uneven
distribution. Severe and extreme drought areas were mainly concentrated in the East of the province. In the
West, due to the large forest, there was mild drought or no drought. In general, the approach using drought index
and geoinformatics technology can be effective in quickly informing local authorities about the drought
situation, thereby providing long-term adaptation solutions to drought.

Keywords: Drought, Quang Nam, geoinformatics, Sentinel-2, drought index.
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