Vietnam Journal of Marine Science and Technology; Vol. 21, No. 2; 2021: 191-200
DOI: https://doi.org/10.15625/1859-3097/15063
http://www.vjs.ac.vn/index.php/jmst

Temporal changes of key marine habitats in the World Biosphere
Reserve of Cu Lao Cham - Hoi An, Quang Nam province

Nguyen Van Long"?*", Tong Phuoc Hoang Son*

YInstitute of Oceanography, VAST, Vietnam
iGraduate University of Science and Technology, VAST, Vietnam
E-mail: longhdh@gmail.com

Received: 13 May 2020; Accepted: 9 July 2020
©2021 Vietnam Academy of Science and Technology (VAST)

Abstract

Assessments of marine habitats have played an essential role in the management and sustainable uses of
marine biodiversity resources. Spatial and temporal changes in distribution and area of crucial marine
habitats in the World Biosphere Reserve of Cu Lao Cham - Hoi An were assessed using remote sensing
technology (Landsat 5-TM, SPOT4, and AVNIR2 Sentinel 2-MS) and aerial images in combination with
ground-truthing at 60 key sites in the year of 2016 and back-interpretation for the years of 2004 and 2008.
This study shows some 579 ha of coral reefs, 117 ha of mangrove forest (mainly by Nypa palm), and 43 ha
of seagrass beds recorded in 2016. There was some 112.5 ha, including 77.1 ha of the Nypa palm in the Thu
Bon estuaries, 34.6 ha of seagrass beds (Bai Ong and Bai Huong in Cu Lao Cham islands), and 0.8 ha of
coral reefs lost between 2004 and 2016 due to development of infrastructure and marine culture. The
declines of the Nypa palm and the seagrass beds in the Thu Bon estuaries have been threatening to the
maintenance of essential nursery grounds of target species, especially in the area surrounding the Nypa palm
forest “rung dua bay mau” at Cam Thanh commune.
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Tom tit

Pénh gia bién dong cac sinh cu tiéu biéu dong vai tro quan trong trong quan ly va sir dung bén ving tai
nguyén da dang sinh hoc. Viéc danh gia bién dong phan b va dién tich cac hé sinh thai trong KSQ Cu Lao
Cham - Hoi An dugc thuc hién d6i v6i cac hé sinh thai quan trong (rimg ngép man, tham co bién va ran san
hd) trén co so giai doan anh vé tinh (Landsat 5-TM, SPOT4 va AVNIR2 Sentinel 2-MS) két hop v6i anh
maéy bay va khao sat ngam kiém dinh két qua giai doan tai 60 diém chia khoa vao cac nim 2016. Trén co s&
d6 phan tich hdi cb ddi voi nam 2004 va 2008. Két qua phan tich cho thiy dién tich cac hé sinh théi tiéu biéu
trong KSQ trong 12 nim qua (2004-2016) da bi mat khoang 112,5 ha (gdm 77,1 ha rimg dira nudc; 34,6 ha
tham co6 bién va 0,8 ha ran sa hd), dic biét tham co bién & Bai Ong va Bai Huorng hau nhu bi bién mét.
Nguyén nhan gay suy giam dién tich cac sinh cu chu yéu 1 do xay dung co s ha tang va nudi trong thuy
san. Viéc mat mat mot phan dién tICh cac rimg dira nude va tham co bién trong viing ctra sdng Thu Bon
dang de doa su ton tai céc bai vong giéng quan trong ctia nhidu ddi trong ngudn loi thily san 6 gia tri cao,

dic biét xung quanh khu vue rimg dira nudc bay mau x4 Cam Thanh.

Tir khoa: Hé sinh théi bién, phan bd, bién dong, CU Lao Cham - Hoi An.

MO PAU

Khu Dy trit sinh quyén thé gi¢i Cu Lao
Cham - Hoi An (goi tat la KSQ CLC-HA) dugc
thanh lap tu nam 2009 c6 téng dién tich gan
371 km?, véi 3 phan vung chirc nang: Vung 16i,
vung dem va ving chuyén tlep Vung nudc
xung quanh KSQ CLC-HA n6i chung va Khu
Bao ton blen Cu Lao Cham ((KBTB CLC) néi
rleng cod dleu ki¢n thuan lgi cho sy hinh thanh
va phét trién c4c hé sinh thai, c6 tiém nang da
dang sinh hoc cao véi sy hién dién cua cac sinh
cu (habltats) dién hinh quan trong nhu rung
dura nude (RDN) tham co bién (TCB) ran san
hd (RSH), viing triéu, ving day mém Vva ngudn
loi sinh vat kha phong phu [1- 3]

Mot sé két qua nghién ctru gan day ghl
nhan cd su hién dién bai dé ctia mdt s6 nguon
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loi thuy san c6 gié tri cao (muc 14, b¢ gai) trong
RSH ¢ Cu Lao Cham, trong khi d6 cac khu vuc
uong glong cha yéu (Ca md meé, cd ma diém
gai, c& hong bac, ca dia bong, ca nau, cua
xanh,...) dugc ghi nhan & cira séng Thu Bon
(TB), dic bi¢t xung quanh khu vuc RDN va
TCB xa Cém Thanh [4]. Bén canh d6, nhiing
két qua budc dau cung ghi nhan vé kha nang
lien két quan thé clia mot sO nhom nguon loi
(c& ma me, c& ml diém gai, cd hong bac, c& dia
bdng) gitra cac hé sinh thai, trong do con glong
tap trung trong RDN va TCB ¢ khu vuc ctra
song Thu Bon (TB), con ngudn lgi thu:ong
pham/bd me lai dugc ghl nhan trén RSH ¢ Cl
Lao Cham [5] Nhu vay c6 thé thdy rang, su
hién dién ctia cac sinh cu quan trong (RDN,
TCB va RSH) dong vai tro quan trong trong
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viéc duy tri hoat dong nghé c& ven b va bao
ton da dang sinh hoc khéng chi cho khu vic
nay noi riéng ma con cho nhirng vung 1an can
noi chung.

Trong nhitng nam gan day, viéc sir dung CAC
tai nguyén vung ven bo phuc vu cho cac muc
tiéu phét trién kinh té - x4 hoi nhu hoat dong
khai thac nghé c4, du lich,... da va dang mang lai
nhiéu loi ich déng ké cho dia phuong, song tai
nguyén trong KSQ ciing dang phai doi mat véi
hang loat cac tdc dong tiéu cuc tir ty nhién va
con ngudi. Nhirng tdc dong nay da va dang gop
phan 1am suy giam dién tich va chét luong cac
hé sinh thai quan trong. Vi vay, viéc cap nhat tu
lidu, phan tich va danh gia bién dong cac hé sinh
thai quan trong s& gop phan cung cap nhitng dan
lidu khoa hoc gilip cac nha quan 1y va cong dong
nhan biét cac tdc dong cua phat trién kinh t&-xa
hoi doi véi moi truong, tir d6 ¢ nhimg dinh
hudng phat trién phi hop va bén viing hon trong
thoi gian sap dén.

VAT LIEU VA PHUONG PHAP NGHIEN
CuUU
Nguén tu ligu dnh

Viéc danh gia bién dong phan bd va dién
tich cac hé sinh thai bién tiéu biéu trong KSQ
CLC-HA duoc tap trung chi yéu vao rimg
ngap man, TCB va RSH trén co so giai doan
anh vé tinh két hop véi anh may bay bang
phuong phép phan tich k¥ thuat s6 va giai doan
truc quan. Tu liéu anh dugc sir dung giai doan
theo c4c mdc thoi gian tién hanh khao sét va
danh gia da dang sinh hoc vao nam 2004, 2008
va 2016 gdm:

Canh anh da phd Landsat 5-TM, d6 phan
giai 30 m, gdbm 7 bang phd, chup ngay
29/3/2005. Canh anh nay thu thap mién phi tir
trang web cua Hiép hoi Pia chat Hoa Ky. Toan
canh anh phu tir ddm Lap An (Thira Thién-
Hué) d¢én CU Lao Cham (Quang Nam) (hinh 1).

Canh anh da pho SPOT4, do phan giai
20m, gém 4 bang phd, chup ngay 24/5/2008.
Toan canh anh phii tr dam Lap An (Thira
Thién-Hué) d&én Cu Lao Cham (Quang Nam)
(hinh 2).

Canh anh AVNIR2 Sentinel 2-MSI do co
guan hang khong va vii try Chau Au (European
Space Agency) chup ngay 13/2/2016. Toan
canh anh phu tor Hai Van - Son Tra (Thura

Thién-Hué) dén Dung Quét (Quang Ngdi), canh
anh ndy duoc thu thap mién phi tir trang web
cta ESA (hinh 3).

Hinh 3. Anh Sentinel 2-MSI
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Tw liéu xay dung diém chia khoa giai doan
anh

Viéc xay dung cac diém chia khoa phuc vy
cho viéc phén 1ap va giai doan anh Ve phan bo
cac hé sinh thai dugc dua trén ngudn tu lidu
thudc 2 nhém thnh la: .

Nhom diém khao sat vat li¢u nén day:
Dua trén so d6 phan bo tram tich ving ven bo
Quang Nam xay dung nam 2002 do TS. L&
Phuéc Trinh chu tr‘l,‘ChL'Jng toi da chon 138
diém nén day céat nham tinh chi s6 bat bién
theo d6 sau cua tirng cdp bang phuc vu giai
doan anh.

Nhom diém khao sat dung cho phén lap
anh: Gom 58 diém khao sét c6 nén day dai dién
cho cac sinh cu khac nhau nhu RSH, TCB,
rung ngdp man, da va cét tr cac dé tai, du an
trudc day vao nam 2004 do PGS.TS. VG Si
Tuan chi tri, naim 2008 do TS. Nguyén Vin
Long chu tri.

Ky thuat glal doan anh

Dé giai doan phan bd cac RSH ¢ KSQ
CLC-HA, chang t6i chi st dung 4 bang anh
trong khoang phé anh sang nhin thiy va can
hdng ngoai (tic cac bang B2 - 490 nm - xanh
duong (B); bang B3 - 560 nm - xanh luc (G);
bang B4 - 665 nm do (R); va bang B8 - 842 nm
- can hong ngoal (IR), toan b6 4 bang anh nay
déu dugc nin chinh vé d6 phan giai khong gian
10 m.

Dya trén nguyén ly cua vigc giai doan
RSH bang phuong phép tinh todn chi s6 bat
bién theo d¢ sau [5, 7], mét quy trinh g1a1 doan
RSH phu hop véi dleu kién thyc té & ving khao
sat da dugc dé xuit. Quy trinh glal doan cho
RSH dugc thuc hién dong thoi cung véi giai
doan cho rimg ngép man va TCB theo cac budc
sau: a) Nin chinh hinh hoc nham dua dir ligu
anh vé tinh vé toa do dia ly thuc té khu vuc
nghién ctru theo hé lusi chiéu VN2000, mui 6°,
kinh tuyén tryc chuan 110°00°E; b) Hiéu chinh
btrc xa; C) Hiéu chinh phan xa; d) Hi¢u chinh
khi quyén; e) Hi¢u chinh cdt nudc; f) Che
khudt (mask) khu vuc khéng nghién ciu; g)
Phan loai cO giam sat (superwsed
classification; va h) Chuyén dbi dit liéu dang
raster sang dir li¢u GIS.

D01 v6i phuong phap xur ly DII, cac hé s6
cu thé mang tinh dia phuong thuc te the hién
thdng qua ky thuat tinh todn chi sé bat bién
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theo d6 sau cho timg anh chup timg ngay cu thé
chtr khdng phu thugce vao loai anh. H¢ phu(mg
trinh tinh chi s bat bién theo d6 sau cua tung
cap bang tu anh Sentinel-2 chuyp ngay
13/2/2016 dua trén bo dir ligu phd phan xa nén
day ctia 208 diém cét.

D.L1ys = 1,9324 * In(p2) — In(p3) — 1,2769

D11y = 2,6451 * In(p2) — In(p4) — 2,336
D.Lly = 5,5272 * In(p2) — In(p8) — 6,0761
D.l.l3 = 1,3337 * In(p3) — In(p4) — 0,542

D.I.lss = 2,8127 * In(p3) — In(p8) — 2,3614
D1l = 2,0495 * In(p4) — In(p8) — 1,1462

Hé phuong trinh tinh chi s6 bat bién theo
d6 sau cua tung cap bang tir anh SPOT4 vao
ngay 8/5/2008 dura trén bo dir liéu phd phan xa
nén day ciia 128 diém cét.

D.Ll;, = 0,914 * In(pl)
D.L1;; = 0,4445 * In(pl) —
D.1.1,, = 1,5688 * In(p1) -
D.11,; = 0,5245 * In(p2) —
D.L1y = 1,7562 * In(p2) — In(p4) — 1,3588
D.1l3 = 2,9959 * In(p3) — In(p4) — 3,9647

Kiém‘dinh két qua giai doan va xay dung
ban do )

Trén co s& két qua giai tr anh vé tinh va
may bay, chon 60 diém chia khoéa dai dién cho
cac sinh cu tiéu biéu nhu RSH (20 dlem) co
bién (20 diém), cay ngap man (10 dlem) da (5
diém) va cét (5 dlem) dé khao sét kiém dinh
thuc dia nhdm danh gia va hiéu chinh do chinh
xac cua két qua giai doan. Viéc klem dinh két
qua dugc thuc hi¢n cung véi chuyen khao sat
vao thang 6/2016. Két qua kiém dinh thyc dia
cho thay do tin cay cia két qua giai doan dat
ty 1¢ kha cao, trong dé rimg ngdp min, da va
cat deu dat mtrc do chinh xac 100%, con TCB
va RSH dat tuong tmg 90% (18/20 diem gidi
doan la chinh xac) va 85% (17/20 diém la
chinh xac).

Do khong c6 diéu kién kiém dinh két qua
gidi doan cta nam 2004 va 2008, vi Vay chung
t6i ding phuong phap phan tich hdi cd trén co

In(p2) + 0,2349
In(p3) +1,1215
In(p4) — 0,8333
In(p3) + 1,0597
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so két qua kiém dinh thyc té (ground truthing)
va hi¢u chinh két qua glal doan ctia nam 2016
dé chinh ly két qua gidi doan cho cac nam 2004
va 2008. Vigc xay dung ban d6 phan bo cac
sinh cu tiéu biéu dugc chuyen d6i hé chiéu tir
UTM, WGS84 dei 49 vé hé toa do dia phuong
(VN 2000, méi 6°, kinh tuyén truc 110°00°E).
Trén co s¢ do, tinh toan dién tich cac h¢ sinh
thai tiéu biéu.

KET QUA VA THAO LUAN
Hién trang nim 2016

Rung ngdp man: Két qua phan tich anh
ndm 2016 ghi nhan c6 khodng 117 ha RDN ty
nhién phan b6 & khu vuc ha luu song Thu Bon,
trong do tap trung nhiéu nhét & ring dira bay
mau ciia X4 Cam Thanh (81 5 ha), ven bo xa
Duy Nghla va doc theo céac tuyén song Dé
Vong, song Thu Bon va song Truong Glang
(hinh 4, 5). Ngoai ra, c6 khoang 26 ha cay dira
nudc mai trong ¢ khu vue Cam Thanh nhung
chua dugc goi la “rimg”.

TCB: Tuong tu, két qua giai doan anh vé
tinh két hop vai khao sat ngdm trong nim 2016

cho thdy c6 khoang 60 ha dién tich TCB phan
bd trong KSQ trong d6 khu vyc ha luu sdng
Thu Bdn ¢6 43 ha va CLC ¢6 17 ha (hinh 4). O
khu vuc ha Iuu song Thu Bdn, TCB chu yeu
tap trung ven cac con bai (Go Hi) bén ngoai
RDN Cam Thanh véi chu yeu la co luon
Zostera japonica va cé xoan gan song song
Halophila beccarii (hinh 6), con ¢ CLC chiém
vu thé boi ¢ xoan Halophlla major (trude day
& Halophila ovalis [8]) va c6 he la& nho
Halodule plnlfolla (hmh 7).

RSH: Ket qua giai doan anh vé tinh va
khao sat ngam ghi nhén c6 khoang 356,4 ha
dién tich RSH phan b trong ving 16i (KBTB
CLC) cua KSQ CLC-HA, trong d6 ran ven
dao c6 241 ha va ran ngam tap trung ¢ khu
vue Ran L4, déng bac Hon Mo va Ran Manh ¢
d6 sau > 20 m chiém 116 ha (hinh 4, 8). So
v6i khoang 200 ha RSH da duoc tinh toan
trong ndm 2004 [2] thi két qua nghién ctru nay
bd sung thém 46 ha, tap trung ¢ 2 khu vuc ran
ngam (Ran L& va Ran Manh) chua duoc khao
sat trong nhitng dot trugc day vao nam 2004
va 2008.
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Hinh 4. Phan bé cé4c hé sinh thai bién tiéu biéu & KSQ nim 2016
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Hinh 5. Tham RDN & Cam Thanh (trai) va dai Duédc & Thuan Tinh (phai),
khu vuc ha Iuu séng Thu Bon

Hinh 6. Tham c6 luon (tréi) va c6 xoan gan song song (phai) tai Go Hi, Cam Thanh
& khu vuc ha luu séng Thu Bon

" Y - ¥ -

Hinh 8. Quan x4 san hd ving nude sdu Ran Manh (tréi) va Ran L& (phai), Cu Lao Cham

196



Temporal changes of key marine habitats

Bién dong theo thoi gian

Rirng ngdp man: Két qua phan tich hoi té
trén co s¢ tu ligu giai doan dnh vao cac nam
trong giai doan 2004-2018 cho thay c6 sy suy
giam di¢n tich RDN tir 194,1 ha trong nam
2004 xudng con 117,6 ha vao nim 2008 va

dén nam 2016 1a 117 ha (hinh 9) Nhu vay,
di¢n tich RDN ¢ khu vuc ha luu song Thu Bon
mat khoang 77,1 ha (twong duong 40%), chu
yeu dién ra trong giai doan 2004-2008, con
giai doan 2008-2016 hau nhu khéng thay doi
dang keé.
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Hinh 9. Phan bé rimg ngép mén va tham co6 bién & khu vuc ha lvu séng Thu Bon nim 2004 (a)
va 2008 (b)

Tham co bién: Tuorng tu nhu rung ngap
mgn dién tich TCB ciing bi thu hep theo thoi
glan dang ké nhat & khu vgc Cu Lao Cham
glam tor khoang 50 ha trong nam 2004 [2]
xuong 37,1 ha (2008) va 17 ha (2016), tirc gidm
33 ha (tuong duong 66%). Dac biét & khu vue
Bii Ong va Bii Huong, TCB gan nhu bi vui lap

hoan toan va chi con mot s6 ddm nho rai rac
nén khong hinh thanh TCB. O khu vuc ha luu
song Thu Bon glam tuong do6i it tir 44,6 ha
trong nam 2004 va 2008 xuong 43 ha vao nam
2016, tuc chi giam 1,6 ha (hinh 9).

Ran san h6: Trong giai doan 2004-2016,
dién tich RSH ¢ vung 16i (KBTB CLC) cua
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KSQ chi giam khoang 0,8 ha ¢ khu vuc Bii
Huong bi san 1ap va phé& hay do xay dung ciu

tau va bdi 1én cho khéach du lich ¢ phia tay thon
B&i Huong (hinh 10).
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Hinh 10. Phan bd ran san hd va tham co bién & Cl Lao Cham nam 2004 (a) va 2008 (b)

Két qua giai dodn anh vién tham va kiém
tra thuc dia vao nam 2004, 2008 va 2016 ghl
nhén vi¢c xay dyng co s¢ ha tang dan sinh va
phét trién du lich duoc xem la nguyen nhan
chinh lam gidm pham vi phan b va dién tich
cac sinh cu tiéu biéu trong Vung nudc cua
KSQ O ving ha luu sdng Thu Bon, su suy
giam dién tich chu yéu trong giai doan 2004
2008 hodc trudc d6 (giam 75 ha) la do san
lap xay dung cac cong trinh dan sinh va du
lich, nudi trong thuy sén, con trong giai doan
2008 2016 chi mat khoang 2 ha do lam cau
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Cua Pai. O khu vuc Cu Lao Cham, di¢n tich
TCB (chu yéu tai Bdi Huong va Bai Ong) do
Xay dung cau cang trong glal doan 2004
2016, con ran san hé chi mat khoang 0,8 ha
do san lap xay dung cang tai Bdi Huong
(hinh 11).

Bén canh su mat méat vé& dién tich, chét
lugng cac hé sinh thai ciing bi de doa nghiém
trong va cé nguy co tlep tuc suy giam trong
tuong lai gan do tinh trang 1ang dong tram
tich bai su phét trién 6 at va thiéu klem soéat
hoat dong du lich. Su gia ting tram tich &
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khu vuc Bai Ong la do su khudy dong nén
day thuong xuyén bsi mot lugng 16n cand
van chuyen khéach ra vao hang ngay ¢ khu
vuc nay, con nhitng khu vuc khac c6 tan sudt
hoat dong thip hon nén chua den muc
nghiém trong. Tuy nhién, véi xu thé gia tang
hoat dong du lich s& gop phan lam tang luong
tram tich lang dong trén TCB ¢ cac khu vuc
nay, vi Vay gop phan han ché kha nang quang
hop ctia cd bién va de doa dén sy ton tai clia
chung trong tuong lai néu khéng c6 nhung
giai phap quan Iy phi hop. Theo so li¢u
thong ké cua Ban Quan ly Khu Béao ton Cu
Lao Cham thi sb phuong tién véan chuyen
khach du lich ra CU Lao Cham c0 sy gia tang
dang ké tir 43 chiéc trong nim 2011 lén 133
chiéc vao nam 2015 (tuc tang gap 3 lan),
trong d6 dang chd y la ca nd tir ndm 2014 tré
lai day. Voi sy gia ting nhanh chéng sb

500 -
400 -

300

Dién tich (ha)

o Ll T [

lwong cand cé cong sut va tan suat hoat
dong cao dang tao ap luc rat 16n d6i véi kha
nang chiu dung ctia cac h¢ sinh thai TCB va
RSH trong ving nudc ndng ven bd gin
nhitng noi thuong tap trung véi mat do dong
dtc. Tu li¢u khao sat tai Bai Ong trong nhiéu
nam cho thay tru¢e ndm 2008 TCB ¢ khu vuc
nay thugc vao loai rong nhat trong Khu Bao
ton CU Lao Cham (20 ha [2]), tuy nhién trong
dot khao sat lai vao thang 6/2016 thi chi con
lai vai doém nho réi rac va hau nhu bi vii lap
hoan toan bdi 16p bun nhdo kha day (20-30
cm), va tinh trang nay ciing dién ra twong tu
dbi voi san hd (hinh 11). Tac dong tuong tu
cling dugc ghi nhén tai mot s6 tham co bién
khac nhu Bai Bic, Béi Chong va Bai Bim,
tuy nhién véi mic do thap hon rat nhiéu vi
cac phién la cta co blen chi bi phit mot phan
boi lugng tram tich ling dong.

02004 02008 m2016

Rirng dira nwéc  Tham cd bién TB Tham ¢d bién CLC

Ran san hé

Hinh 11. Bién dong dién tich cac sinh cu quan trong & KSQ theo thoi gian

Hinh 12. Tram tich ling dong do hoat dong cua tau thuyén du lich vai lap/che phu c6 bién (tréi) va
san ho (phai) tai khu vuc B&i Ong, Cu Lao Cham
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Dudi ap luc phat trién kinh té-x& hoi va
thay d6i vé moi truong trong 12 nim qua
(2004-2016), di¢n tich cac h¢ sinh thai bién
tiéu biéu trong KSQ da bi mat khoang 112,5 ha
(gdm 77,1 ha RDN; 34,6 ha TCB va 0,8 ha
RSH), dac bi¢t TCB ¢ Bai Ong va Bai Huong
hau nhu bi b1en mat.

Viéc mat mat mot phan di¢n tich cac RDN
va TCB trong vung ctra song Thu Bon noi trén
¢6 kha ning gay anh huong dén viéc duy tri cac
qua trinh sinh thai trong vung cira song va de
doa dén su ton tai cac bai uong glong ctia nhiéu
d01 tuong nguon loi thuy san €0 gida tri cao (ca
hong, ca mu, ca dia, ca nau, cua xanh) trudc
mit ciing nhu lau dai. Vi vay, viéc bao ton Cac
sinh cu tiéu biéu, dic biét ¢ khu vuc ha luu
song Thu Bon s& gop phan duy tri hoat dong
nghé cé& ven bo cho khu vuc nay néi riéng va
cac khu vuc lan can khac noi chung.

Loi cdim on: Bai bao nay dugc xay dung trong
khudn kho dé tai cap Nha nuéc “Nghién ciru co
che phat tan nguon giong va tinh lién két quan
thé nguon loi nang cao hiéu qud quan ly cac
khu bdo ton bién tir Qudng Tri dén Kién
Glang” M4 s6 KC. 09.41/16-20 trén co s¢ tong
horp va phan tich nguon tu lidu tir cac dé tai, dy
&n tién hanh trong giai doan 2004-2017. Tac
gia xin giri 16i cam on dén Bo Khoa hoc va
Cong ngh¢, UBND Tp Ho6i An, BQL KSQ Cu
Lao Cham - Hoi An va Ban Quan ly KBTB Cu
Lao Cham da tai tro kinh phi va tao diéu kién
dé chang tdi thyc hién nghién ciru nay.
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