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Ung dung ArcGIS Pro xiy dung cong cu tir dong theo déi thay ddi mit nwéc. Thue
nghiém tai song Tra Khiic tinh Quang Ngai giai doan 1995-2024
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Tom tat:

Viéc theo doi sw thay doi mdt nudc theo thoi gian déng vai tro quan trong trong viéc hiéu ré su
thay doi hinh thdi séng va hé tro cong tac quan 1y tai nguyén nwée mot cach bén vimg, ddc biét trong bdi
canh bién d@oi khi hdu. Bai bao ndy trinh bay qua trinh xdy dung mot cong cu tuw dong bang phan mém
ArcGIS Pro nham trich xuat va phén tich sw thay doi mdt mede tie dnh vién tham quang hoc Landsat.
Phurong phdp sir dung ty sé giita kénh Green va SWIR dwoc dp dung dé xdc dinh mdt nude tai bon thoi
diém trong giai doan 1995-2024 trén séng Tra Khiic, thuéc thanh phé Qudng Ngdi. Két qua cho thdy c6
sw bién doi hinh thdi ré rét, dac biét & khu vuee ha lwu. Giai doan 1995-2005, dong song co xu hudng thu
hep do boi léng va hinh thanh cdc doi cat. Nguoc lai, giai dogn 2005-2015 ghi nhdn sy mo rong mdt nuéc
ddng ké, chii yéu do hoat dong nao vét gdy xoi I bor séng. Xu hwéng nay tiép tuc kéo dai dén nam 2024,
voi dién tich mat mudc tang, bao phi cdac doi cat thap. Cong cu duoc phat trién da chitng minh tinh hiéu
qua trong viéc gidm sdt su thay doi thiy van bang dnh vién tham, cung cdp dit liéu kip thoi phuc vu cong
téc quan 1y séng va g phé véi bién doi khi hdu.
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Abstract:

Monitoring surface water changes over time is essential for understanding river morphology and
supporting sustainable water resource management, especially under the impacts of climate change. This
study presents the development of an automated tool using ArcGIS Pro to extract and analyze surface water
dynamics from Landsat optical imagery. The Green/SWIR band ratio method was applied to identify
surface water across four selected years between 1995 and 2024 in the Tra Khuc River, located in Quang
Ngai City, Vietnam. The results indicate significant morphological changes, particularly in the river’s
lower reaches. From 1995 to 2005, the river experienced a notable narrowing trend due to sediment
deposition and the formation of sandbars. In contrast, the 2005—-2015 period saw surface water expansion,
largely attributed to dredging activities that caused bank erosion. This expansion trend continued through
2024, with increased water coverage over low-lying sandbars. The effectiveness of the developed tool
demonstrates the potential of remote sensing in monitoring hydrological changes, offering timely insights
for river management and climate adaptation strategies.
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1. Giéi thi¢u

Séng Tra Khiic 1a mot trong nhirg con séng 16n ctia khu vye mién Trung dugc hinh
thanh boi hop luu ctia 3 con sdng 16n: song Rhe, song Dak Seel.d va song Pak Drinh,
song c6 vi tri dja Iy 14°30-15°20 vi 6 Bac va 180°07-109°00 kinh d6 Béc, chiéu dai séng
v6i 135 km, dién tich luu vue 3240 km? va c¢6 40 km chay qua ving dong bang thap ven
bién. Dong chay cta song chiu anh huéng chi phdi boi dia hinh déc & phia thuong ngudn
véi cac day nui lam cho cuong d6 va luu luong nudce trén dong chay 16n vao mua mua.
Ché d6 ban nhat triéu khong déu, bién do triéu trung binh 1,3m cung véi chiu dnh huong
tryc tiép ctia dong triéu tir Bién Pong [1-3] va dudi sy chi phi manh mé cta ché do gio
mua 1am cho cudng d6 séng vd vao bd manh hon da tao ra cac dong ddi luu gy bién doi
hinh thai ctia song Tra Khuc, dic biét tai cira song Ctra Pai bi bién dang nghiém trong va
lién tyc bi thu hep dan tir nhitng nam 1995 dén 2005 [1]. Trong nhiing nim gan déy, tai
mién Trung xdy ra 3 tran 10 16n nhét vao nam 2013, 2017, 2020 da gdy thiét hai rat 1on
dén khu vuc ha luu nhu anh hudng dén san xuét, tai san ctia nguoi dan, trong khi d6 vao
mua kho lai xay ra han han vé1 dong chay can kiét [4] v6i luu lugng dong chdy trung binh
nho hon 100m*/s da phan nao thuc day qué trinh bdi tu cac doi cat, bii bdi ven by, ven
bién trén song. Thém vao d6, song Tra Khuc 1a con song 16n nhét tinh Quang Ngii co
tiém ning 16n vé tai nguyén gop phan thuc day phat trién kinh té xa hoi va dong vai tro
quan trong trong viéc quy hoach mé rong khong gian do thi. Tuy nhién dién bién hinh
thai clia song Tra Khiic thay d6i manh theo thoi gian, dién hinh vao giai doan 1995-1998
tai ctra song dd ra bién Cra Pai duoc mé rong phia Nam, cac bii bdi giira séng va hai bo
bi x06i 10 dang ké [1]. Pbi v6i qua trinh boi 14p trén séng Tra Khuc thuong xuyén xay ra,
trong khi cac bo bién 1an can bi x61 mon nghiém trong vao giai doan 1988-2010 [2]. Duéi
tac dong manh me cua bién ddi khi hau vao nhitng ndm qua 1999-2020 tai khu vyc Quang
Ngii xay ra hién tuong bao 1ii dién bién hét sirc bat thudng da anh huong nghiém trong
dén cac hoat dong dan sinh kinh té, méi trudng sinh thai va tac dong 16n dén ho chira
Nudc Trong va ha luu song Tra Khiic [3]. Mt khac do hinh thai cta séng thay d6i déng
ké, dd phan nao thiic ddy dong chay manh vao mua lii qua kich ban md phong dong chay
trén song Tra Khuc giai doan 2016-2035 [4]. Chinh vi vy, su thay d6i mit nude can duoc

theo ddi thuong xuyén do bién d6i ddc diém hinh thai va tac dong cta bién doi khi hau
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gy ra. Pay 1a van dé can duogc luu ¥ quan tim dé cin bang méi trudng sinh thai va phat
trién canh quan d6 thi tai khu vuc tinh Quang Ngii.

Cong nghé vién tham véi dir liéu da pho va da thoi gian ¢6 cho phép giam sat lién
tuc su thay ddi ranh gidi mat nude. Nhiéu bai bao tan dung ddc tinh phan xa phé cua cac
dbi twong trén bé mit Trai Dat dugc thu nhan boi bd cam bién, cu thé dbi twong nudce bi
hép thu hoan toan ¢ dai hong ngoai giup d& dang chiét tach mit nudc trén anh quang hoc
[5,6]. Bén canh d6, dya vao phan xa kénh pho trong dai nhin thiy va hong ngoai dé tinh
toan cac chi s lién quan dén mat nudc giup phan tach dat lién va mat nudc nhu NDWI
(Normalised Difference Water Index) ctia bai bao [7] tuy nhién chi sb nay khong dam bao
do tin cdy khi 4p dung cho khu vuc bai bao co xuét hién nhiéu nha cira, khu do thi hay
céc cong trinh xay dung, do d6 chi s6 nudc khac biét dugc hiéu chinh MNDWI (Modified
Normalised Difference Water Index) duoc thay thé [5]. Phuong phap OTSU c6 kha ning
phan ngudng tu dong hd tro phan tach bé mit nudce trén kénh cin héng ngoai cia anh
quang hoc, tuy nhién két qua con bi anh hudng cua hién tugng mudi tiéu [6]. Ngoai ra,
phuong phap anh ty s6 gitta cac kénh nhu Green/SWIR va Green/NIR cho phép tach mit
nude hiéu qua voi gia tri phan ngudng 16n hon 1 [8,6]. Pay 1a nhiing co sd 1y thuyét s&
duogc lya chon ap dung khi thuc hién chiét tach mat nudc trén anh v¢ tinh quang hoc. Bén
canh do, dé phén tach mat nudc nhanh chong trén anh v¢ tinh, bai bao nay dugc thuc hién
vO1 muc tiéu xay dung cong cu ty dong dé theo doi su thay ddi mat nuée qua cac thoi
diém 1995, 2004, 2015 va 2024 tai song Tra Khuc ciia tinh Quang Ngii trén phan mém
ArcGIS Pro — 1a mét trng dung GIS desktop cua ESRI v6i sy tich hop cac chire ndng hién
c6 cua ArcMap, ArcCatalog, ArcToolbox, ArcScene, ArcGlobe trong cung mdt giao dién.
ArcGIS Pro duoc cai tién thém kha nang truc quan hod, phan tich dir li€u va tao ban dd
2D, 3D. Pang chii y, ArcGIS Pro van phat trién 1ap trinh hudéng d6i twong voi ngdn ngir
lap trinh Python [9] va dong thoi cung cap thu vién ArcPy — 14 thu vién tién ich khi tich
hop giita cong nghé GIS va ngdn ngit Python gitip cung cap nhiéu tinh ning xir 1y tu dong
nhu hién thi, truy vn va phén tich dir liéu khong gian dia Iy va dit liéu anh vé tinh dem

lai hidu qua trong cong tac giam sat cac ngudn tai nguyén thién nhién [10].
2. Phuwong phap nghién ctru

Dé giam sat sy thay doi mat nude cia séng Tra Khic mot cach nhanh chong, bai

bao sir dung phuong phap lap trinh GIS (Geographic Information System) véi thu vién
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ArcPy trén phan mém ArcGIS Pro nhim xir 1y va phan tich tw dong anh vién tham. Cu
thé anh quang hoc Landsat 5, 8 dugc bai bao thu thap vao mua kho qua 4 thoi diém 1995,
2005, 2015, 2024 (Bang 1) véi mirc do xir 1y level 2 chtra cac hé sb phan xa bé mit
(Surface Reflectance) c6 do phan gidi khong gian 30m, d§ phu may dudi 5% va duoc
cung cép boi to chirc USGS - United States Geological Survey. Cac kénh phd trong dai

nhin thdy va hdng ngoai trén anh déu duoc hiéu chinh khi quyén giup ting do trong phan

cho anh.
Bang 1. Théong tin anh Landsat
V¢ tinh ID 4nh Thoi gian
Landsat 5 LTO05 LITP 124049 19950315 20200912 02 TI 15/03/1995
Landsat 5 LTO5 _L1TP 124049 20050310 20200902 02 T1 10/03/2005
Landsat 8 LCO08_L1TP_124049 20150306 20200909 02 T1 06/03/2015
Landsat 8 LCO8_L1TP_124049 20240415_20240415_02 RT 15/04/2024

Cong nghé vién tham va GIS gitp dé dang chiét tach mat nudc trén anh vé tinh bang
nhiéu phuong phép, cu thé ap dung phan ngudng (Threshold) 1a mot ky thuat thuong duoc
dung dé phan doan anh vi don gian va hiéu qua [11] Sau khi x4c dinh dugc ngudng k*,
tién hanh phan ngudng dé tao ra anh nhi phan véi nhiing gia tri cdp d6 x4m 16n hon
ngudng k* s& dugc gan ma bang 1 va ngugc lai, nhitng gia tri cap d6 xam nho hon ngudng
k* s& duge gan ma bang 0 duoc thé hién qua cong thic (1). Trong d6: g(x,y): ham biéu
dién gia tri 6 xam tai diém (x, y) trén anh dau ra; f(x,y): ham biéu dién gié tri d6 xam tai

diém (x, y) trén anh dau vao.

g = {o Jer 2k n

Qua so do Hinh 1 cho thdy phan mat nudc tai thoi diém 1995, 2005, 2015, 2024
duoc chiét tach trén anh quang hoc Landsat 5 TM va Landsat 8 OLI bang phuong phap
anh ty s6 Green/SWIR véi gia tri phan ngudng 1a 1. Nho vao kha nang hap thy nang lugng
birc xa song dién tir ctia nude trong dai song hdng ngoai (NIR, SWIR) trén anh quang hoc
gitip dé dang tach d6i twong nudce. Phuong phap anh ty s6 ndy duoc tinh toan don gian va
thuc hién nhanh nhung van dam bao do chinh xac khi x4c dinh ranh gioi bé mait nude.
Gid tri cua ty $6 gitra kénh Green va SWIR 16n hon 1 dai di¢n cho dbi tuong mat nudc va
nguoc lai, ddi véi dbi tuong khac (nhu dét, thuc vat, cong trinh xay dung ...) dugc xac
dinh khi ty s6 Green/SWIR nho hon 1 [6,8,12]. Sau khi phan tach va tai phan nhom voi
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ID = 1 1a mit nude va ID = 0 1a ddi twong khac trén anh Landsat qua 4 thoi diém, tién
hanh chdng 16p xac dinh thay d6i mit nudc bang phép toan dai sé hiéu 2 anh mit nudc
tai 2 thoi diém lién ké véi két qua tao ra anh mai [13] chira gid tri ID = -1 1a mat nudc thu
hep, ID = 0 1a mat nudc khong déivalD=11a mat nudc mo rong. Cudi cung la tinh toan
dién tich phan mit nude dé phan tich su thay doi trong khong gian theo thoi gian do tac

dong cua céc y€u to tu nhién va yéu té con nguoi.
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Hinh 1. Quy trinh thuc hién

Dé thyc hién nhanh chong qua trinh chiét tach ddi twong mit nudc va ciing nhu theo
ddi thay d6i mat nudc trén anh vé tinh, bai bdo d 1ap trinh v6i ngdn ngit Python - mot
ngon ngir 1ap trinh may tinh bac cao dugc s dung rong rai trong trong phan tich dir li¢u
16n, dién hinh 13 dir liéu anh vé tinh. Trén nén tang cong nghé GIS, ngdn ngit Python duoc
tich hop trong phan mém ArcMap Pro va nhd vao thu vién ArcPy - 1a mét thu vién tich
hop cung cp nhiéu tinh ning xur 1y ty dong nhu hién thi, truy van va phan tich dir liéu
khong gian dia Iy [9]. Ngoai ra, bai bao sir dung phin mém PythonWin dé soan thao doan

code nho sy tich hop thu vién ArcPy da hd tro ngudi dung xtr Iy va phan tich dit liéu bang
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cac ham/module. Sau d6, tién hanh xay dung cong cu trong hop Toolbox.tbx bao gdm dit
tén cong cu, thém doan code va thiét 1ap cac thong sb cho dit liéu dau vao va diu ra tuong
ung theo kiéu dit liéu mac dinh. Cudi cung kiém tra chay thir cong cu va hién thj cong cu
1én thanh menu bar hozc thém vao ArcToolbox dé luu cong cu [10]. Cu thé trong bai bao

nay da st dung mot $6 ham va duoc thuc hién theo cac bude nhu sau (Bang 2).

Bang 2. Ham xu Iy, phan tich dir liéu

Buéc thuc hién Ham xir ly, phén tich dir liéu
1. Nhap dir liéu kénh phd dau vao | GetParameterAsText(index)
(Green, SWIR) da xtur ly
Tao anh ty s6 Green/NIR Str dung phép tinh dai s6: Green/SWIR
3. Téi phan nhom theo ngudng mat | gp.Reclassify sa(in_raster,reclass_field,remap,reclassify)
nudc 16n hon 1 va gan ID=1
4. Tach mit nudc theo gia tri cuia | ExtractByAttributes(in_raster, where clause)
mat nudc (ID =1)
5. Cat bé mit nudc theo ranh gidi | gp.ExtractByMask sa(in_raster, in_mask data,
bai bao out raster)
6. Hi¢u 2 anh mat nudc tai 2 thoi | St dung phép tinh dai s6 hiéu cua 2 anh mat nude
diém lién ké
7. Thém cot moi dé tinh dién tich | AddField management (in_table,field name, field_type,
thay dbi trén anh (dya vao dién | {field precision}, {field scale} ...)
tich 1 6 vuong canh 30m nhén | CalculateField management (in_table,field, expression,
v6i s lugng pixel) {expression_type}, {code block}).

3. Két qua bai bio va thao luin
3.1. Két qua bai bao
3.1.1 Két qua xdy dwng cong cu phdn tich thay déi bé mdt mede trén anh Landsat

Véi su hd tro ciia phan mém ArcGIS Pro, bai bao da xiy dung thanh cong cong cu
khong chi c6 chic nang trich xuét bé mat nudce trén anh quang hoc Landsat mot cach tu
d6ng ma con phan tich su thay di mit nudc giita 2 thoi diém bao gdm xac dinh dién tich
vung mat nudc mo rong va vung mat nudc thu hep (hinh 2). Giao dién cua cong cu dugc
thiét ké don gian va dé sir dung c6 mé ta nhap dir liéu dau vao va dau ra. Trong do, dir
lidu d4u vao bao gdm kénh Green, kénh SWIR véi dinh dang (*TIF) cua thoi diém sau-
trudc va mit na dé cét anh theo ranh gidi (*.shp). San pham dau ra cua cong cu 1a dit liéu
raster thé hién cac bé mit nudc cua timg thoi diém va phan khong gian mat nude thay doi
(mat nude thu hep va mé rong) duoc thé hién qua cac diém anh (hinh 3). Song song do,
phﬁn dit liéu thudc tinh cta cac dbi tuong raster cling dugc tinh toan dién tich theo kich

thudc 6 vudng nhan véi s6 lugng pixel trén dnh (don vi mic dinh cua dién tich 1a m?).

Tap chi T ric dia — Ban do hoat dong tur nam 1970. 57


https://www.geocartagis.org/
https://www.geocartagis.org/

Magazine of Geodesy — Cartography Tap chi Tric dia - Ban db

Vol 11, N° 03 (06/2025), ISSN: 2615-9481 Tap 11, S6 03 (06/2025), ISSN: 2615-9481
Geoprocessing vBaX
G Change Suface Water @®

Parameters Environments

* Input Band Green - After

* Input Band SWIR - After

% Input Band Green - Before

#* Input Band SWIR - Before

* Input Mask

* Qutput SufaceWater - After

* Qutput Suface Water - Before

* Qutput change surface water

‘ Run ¥
Geoprocessing | Catalog History Symbology Modify Features

Hinh 2. Cong cu phan tich phan tich thay déi bé mdt nwée trén anh quang hoc

3.1.2. Két qua xdy dwng ban do thay doi mdt nude qua cde giai doan

Qua cong cu phan tich chudi anh vé tinh Landsat, bai bao xay dung ban dd bé mat
nuée séng Tra Khic tinh Quang Ngii tai thoi diém 1995, 2005, 2015 va 2024 (hinh 3).
Su chuyén dong cta thoi gian gan 30 ndm di tac dong dén hinh thai song Tra Khic ¢
bién chuyén rd qua cira song Ctra Pai [14] va cac nhanh séng 16n nho trong khu vuc bai
bao. Mit khac, ving ha luu giap véi bién ciia con song rat dé bi phan nhanh thanh nhiéu
hudng, trong khi d6, 1ong song bi bién dang uén khic theo hinh sin va thudong xay ra sy
thay d6i hinh thai dudi anh hudng cua qua trinh boi dp va x6i 16 lién tuc trong bdi canh
bién d6i khi hau. Dién hinh mit nude tai Cira Pai thong véi Bién Pong tai thoi diém 2005
va 2015 so voi 1995 ¢6 sy dich chuyén vi tri tir huéng Pong Béc (hinh 3a-thdi diém 1995)
vé Pong Nam (hinh 3b, 3c-thoi diém 2005, 2015) [14]. Sy dich chuyén nay gop phan
hinh thanh cac doi cat do hién twong bdi ling bun cat, cho nén phan cira séng thong véi
nudc bién bi hep dan gay khé khin trong viéc luu thong dudng thuy. Theo dién bién hinh
thai cira song tir 1995 dén 2005 dugc mé rong vé phia Nam, doi cat bd phia Bic hau nhu
khong dich chuyén nhiéu nhung bé rong nho lai do x6i 16, trong khi d6 bo phia Nam ciing
bi x61 16 va mo rdng cua do anh huong cua tran 1t 16n nam 2003 [1]. Sy dich chuyén

58 The Magazine of Geodesy - Cartography has been in operation since 1970.


https://www.geocartagis.org/
https://www.geocartagis.org/

Magazine of Geodesy — Cartography Tap chi Tric dia - Ban db
Vol 11, N° 03 (06/2025), ISSN: 2615-9481 Tap 11, S5 03 (06/2025), ISSN: 2615-9481

manh va lién tuc v& bén phai theo huéng Dong Nam tai Ctra Pai van xay ra cho dén nim
2015 khoang 750m do tac dong cia viéc nao vét ludng trén song [2]. Tuy nhién dén thoi
diém 2024, cac doi cat hau nhu bi nhan chim va cira song Ctra Dai dugc mo rong theo
hudéng Pong Bic [14], mic di vao mua can, dong chay trung binh c6 xu thé ting theo
kich ban bién d6i khi hau va nudc bién dang tai giai doan 2016-2035 so véi giai doan
1986-2005 ting khoang 5-16% [4]. Hinh thai cua song Tra Khac khong chi thay dbi ¢
clra s6ng ma con thay ddi tai cic nhanh séng theo huéng Tay sang Pong, xuat hién nhidu
nhanh song, dién hinh vao thoi diém 2015, 2024 (hinh 3¢, 3d) nhanh séng dugc mé rong
tai xa Tinh An, x3 Nghia Diing, xi Nghia Ha, phuong Lé Hong Phong ... tao nén mot hé
thdng song ngdi chang chit ciing voi cac doi cat dwoc hinh thanh tir qué trinh bdi ling da
gop phan thuan lgi trong viéc phat trién cong trinh méi xay dung trén séng timg budc
hinh thanh d6 thi hudng bién pht trién kinh té cho tinh, nhat 1a khai thac quy dat dé tang
thu ngan sach [15].

Ban db bé mat nwéc séng Tra Khic
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Hinh 3. Ban do bé mat nuée song Tra Khiie tai thoi diém 1995 (a), 2005 (b), 2015 (c), 2024 (d)
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Bén canh d6, sy thay d6i bé mat nudce qua 3 giai doan dugc thé hién tai Hinh 4 va
Bang 3, cho thiy dién tich mat nudc thu hep nhiéu trong giai doan 1995-2005 (hinh 4a)
voi 28,548 km?2 tai ctra song Ctra Pai hinh thanh doi céat theo huéng Pong Nam tuong
g xay ra hién tuong bdi 14p bun cat. Tai doan song khu vuc phia Bic phuong Tran
Hung Pao, phuong Nghia Chanh, xd Nghia Dong, xd Nghia Diing, x4 Tinh An c6 dau
hiéu mit nude dan bi thu hep do han han kéo dai tir thang 11/2004 dén 3/2005 & Nam
Trung Bg dudi tac dong cua hién tugng bién d6i khi hau El Nino va La Nina [16]. Dudi
tinh hinh cta khi hau khic nhiét, tai cac bai bd cia khu vec Hon Ngoc xa Tinh An c6
nhiét d6 bé mat gﬁn 370C [17] 1am cho lugng nudc bdc hoi 16n da phﬁn nao lam thay doi
hudng dong chay trén séng Tra Khiic. Pang cha y dén hinh thai ctia song ciing dan bién
d6i manh vao giai doan 2005-2015 (hinh 4b) theo xu huéng mé rong mit nude ting cao
véi dién tich 41,238 km?2 tai ctra song Ctra Dai bi dich chuyén theo huéng Bong rat nhanh
khoang 300m do tac dong ctia nao vét ludng gy ra x6i 16 ¢ ha luu 1ong séng [2]. Thém
vao d6, song Tra Khic bi phan nhanh thanh nhiéu hudng doc theo phia Pong Nam ciia
dao Hon Ngoc xi Tinh An, giap voi xa Nghia Diing, Nghia Ha d6 ra Ctra Dai (hinh 4b).
Hién tugng boi lép xdy ra khi mat nudc bi thu hep véi 15,867km2 do dong chdy cua i
lut mang theo bun cat trude d6 d6 ra cira bién nhung do tac dong cua song va dong tridu
lugng bun cat sé boi léng trd lai s€ hinh thanh cac dai cat ngﬁm chén cira, mot ph?m boi
tu tai ctra bién, mot phén khéc dugc dong triéu dua vao trong cura song [2]. Tuy nhién giai
doan 2015-2024 (hinh 4¢) mdt nuéc mé rong giam con 27,117km?2 nhung van chiém wu
thé xu huéng mé rong cho long song dong nghia voi hién tuong sat 1¢ dién ra phic tap,
tham chi doi cat & Ctra Dai da bi mat nudc nhan chim vao mua kho va cira song dugc mo
rong ra kha 16n véi khoang 1km tinh tir by Bic sang bd Nam. Doi cat nam & phia Béc xa

Nghia Diing véi dién tich hon 52ha ciling bi mat nudc bao phu toan bg.

Bang 3. Thong ké dién tich thay déi mat nuée song Tra Khiie (don vi km?)

Dién tich thav dai Giai doan Giai doan Giai doan

¢ y 1995-2005 2005-2015 2015-2024
Dién tich bé mit nudc thu hep 28,548 15,867 15,318
Dién tich bé mit nudc mé rong 25,623 41,238 27,117
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Ban do thay ddi bé mat nwéc song Tra Khiic
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Hinh 4. Ban do thay doi bé mdt nwée song Tra Khiic tai giai doan 1995-2005 (a),
giai doan 2005-2015 (b), giai doan 2015-2024 (c)

3.2. Thao ludn

Cong cu dugc xay dung trong bai bao khong chi hd trg trich xuit mit nudc theo
timg thoi diém ma con cho phép phan tich dién bién mo rong — thu hep hinh thai mat
nudc trong giai doan dai han tir ndm 1995 dén 2024. Két qua thuc nghiém cho thay su
thay d6i dang ké ctia mit nude song Tra Khuc tai bon thoi diém khao sat, dic biét 1a khu

vuc ha luu. Trong giai doan 1995-2005, mat nudc c6 xu hudng thu hep manh, phan anh
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tac dong cua qua trinh bdi lang va hinh thanh cac doi cat tai cira sdong va ven bd. Su suy
giam nay giam dan trong hai giai doan tiép theo, cho thay sy chuyén dich tir bdi tu sang
x61 mon va tai md rdng mat nudc. Pac biét, giai doan 2005-2015 ghi nhan sy gia ting
dién tich mat nudc dang ké, chii yéu do anh hudng tir cac cong trinh nao vét ludng lach,
gy x61 mon va sat 16 nghiém trong hai bén bd séng. Xu hudng nay tiép tuc kéo dai sang
giai doan 2015-2024, véi luu luwgng nude mat tang, bao phu cac khu vuc dia hinh thép
nhu doi cat va bai boi. Cac két qua cho thdy cong cu duge phat trién c6 hiéu qua cao trong
viéc trich xuét va theo ddi thay doi mit nude tir anh vién tham quang hoc, mo ra tiém
nang 1én trong viéc mg dung vao cong tadc gidm sat tai nguyén nudc va quan ly song

ngoi, dac biét trong bdi canh bién dbi khi hau hién nay.

Tuy nhién, bai bao van con ton tai mot s6 han ché. Do khong thu thap duogc dir
liéu thuc dia, chua thé kiém chtng chinh xac ranh gigi mit nudc trich xuét tir anh vién
tham. Bén canh do, bai bo chi tap trung phan tich dir liéu vao mua kho — thoi diém anh
quang hoc it bi anh hudng boi may mu. Do d6, chua thé danh gia duoc day da hinh thai
dong chay va thay d6i mat nudc trong mua mua — thoi ky thuong xay ra 1 lut 16n. Dé
khic phyc nhitng han ché nay, trong twong lai cin két hop anh radar (SAR) — véi kha
nang thu nhan tin hiéu xuyén may va hoat dong on dinh trong moi diéu kién thoi tiét —
nham theo ddi thuong xuyén va toan dién hon dién bién mat nudc trén song. Diéu nay s&
g6p phan nang cao hiéu qua canh bao sdm va hd trg cong tac phong chéng x6i 19, sat 16
bo song mot cach kip thoi va cha dong. Ngoai ra, cong cu can tich hop kha ning théng
ké dién tich mat nudc thay doi theo don vi hanh chinh cdp xa, nham cung cap thong tin
chi tiét phuc vu theo doi, gidm sat va dwa ra cac giai phap tmg pho kip thoi véi cac hién

tugng bat thudng trong quan 1y tai nguyén-méi trudng.

4. Két luan

Pé theo dbi lién tuc su bién d6i mit nudc séong Tra Khic (Quang Ngii), bai bao
da phat trién mot cong cu ty dong chiét tach mat nudc tr anh Landsat st dung chi sb ty
s Green/SWIR, dong thoi phan tich sy thay doi hinh thai dong chay trong giai doan
1995-2024. Két qua cho théy mat nudc co su thay ddi 1o rét tai ha luu qua bdn mdc thai
gian, v6i xu hudng thu hep manh trong giai doan 1995-2005 do bdi ling, tao nén cac doi
cat cira song va ven bd voi dién tich 1a 25,623km?. Giai doan 20052015 ghi nhan su mé

rong dang ké dién tich mat nudc véi 41,238 km?, cha yéu do tac dong cia hoat dong nao

62 The Magazine of Geodesy - Cartography has been in operation since 1970.


https://www.geocartagis.org/
https://www.geocartagis.org/

Magazine of Geodesy — Cartography Tap chi Tric dia - Ban db
Vol 11, N° 03 (06/2025), ISSN: 2615-9481 Tap 11, S6 03 (06/2025), ISSN: 2615-9481

vét ludng gy x6i 10 bo, tap trung phan bd tai xa Nghia Ddng, Nghia Diing, Nghia

Chanh, ... Xu huéng nay tiép tuc dén nam 2024, dong nudc mé rong bao phu cac ving dia

hinh thap véi dién tich 27,117km? tai mot s6 khu vue nhu Ctra Dai, x3 Nghia Phu, Nghia

Ha, Nghia Diing,.. Hiéu qua trich xuat va phan tich cta cong cu khiang dinh tinh tng dung

cao trong giam sat tai nguyén nuéc bang anh vién tham, gép phan hd tro quan 1y va canh

bao trong bdi canh bién doi khi hau hién nay.

Cam ket cia cac tac gia

Tat cd cac tac gia co tén trong bai bdo cam két su dong thuan va khong cé xung

dot loi ich trong cong bd khoa hoc tai bai bao nay.
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