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Tém tit: La mot hé sinh thai & vi tri tién phong, noi tiép giap bién-luc dia nhiét doi, nén rimg
ngap man ludn phai dbi dién nhiéu nguy co dén tir bién, ddc biét 1a do tac dong clia bién doi khi
hau va nude bién dang. Lun 14 vin d& dia phuong c6 thé 1am trdm trong thém tac dong cua céc tai
bién nay. Bai bao trinh bay két qua quan tric lun néng dugc thuc hién bang ky thuat ban xoay
(SET-MH) do Cuc Dia chit Hoa Ky phat trién, tai ving 16i VQG Xuan Thuy. Két qua do cho thay
tir thoi diém 30/12/2012 téc d6 sa bdi trung binh 12 2,9 cm/nam va tée d6 lun 14 -3,4 cm/nam.
Phuong phéap quan tric lan nay vén don gian va chi phi thap cung cip thém nhiéu thong tin bo ich
glup xdc dinh rd xu huéng chung cua ving ven bién dong bang song Hong va gitp hoach dinh
viéc bao vé khu dy trir sinh quyén & ven bién dong bang nay.

Twr khéa: Rung ngap man, [in nong, ky thuat SET-MH.

1. Mé dau

Rung ngép man (RNM) la mot hé sinh thai
trén vung gian triéu & ven bién nhiét déi thudong
¢6 ché d6 ning luong thap [1, 2]. Pay 1a hé sinh
thai c6 vai tro quan trong trong chu trinh vt
chat ty nhién, €0 nang suat sinh hoc cao dan
déu trén toan cau [3], 1a noi sinh san cta nhiéu
loai thuy sinh, thiy san. RNM con dugc quan
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tam cha ¥ do han ché tic dong cua bio bién,
nuéc dang tran [4] nhu dd duoc kiém ching
qua cac tai bién: dong dat-song than xay ra &
Acer (Indonesia) vao nam 2004 va siéu bao
Haiyan quét qua Phillipine, 11/2013. RNM con
1a h¢ sinh thai c6 kha nang tich liy cacbon cao
[5] gitip giam thiéu sy gia tang nong do khi nha
kinh. Tom lai, RNM c6 gia tri vé nhiéu mit,
dich vu h¢ sinh thai cia RNM c¢ gid tri tang
nhanh nhét trong s cac hé sinh thai trén toan
cAu, tir 13.786 1én 193.843 USD/ha, tuong tng
gia tinh vao nam 1997 va 2011 [6].
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Tuy la 1a nhiing cay tién phong, d6i dién
vGi tic dong cua song gié bién, boi ngip va
nuéc man thuong xuyén, nhung kha nang
chéng chiu cta ring ngép mian ciing ¢ gi6i han
nhat dinh [1]. Trén thyc té thi RNM Xuan Thiy
phan bd & trong khu vuc ¢ nguy co cao va lau
dai boi ca do bio va nudc bién dang [7].

Biao cdo ctia Ban lién chinh phu vé Bién d6i
khi hau — IPCC [8] ciing nhu nhiéu nghién ctru
khac thi déu nhan manh t6i nguy co chim ngap
clia cac ving dat thap ven bién [9], dic biét 1a
déi voi cac chau tho 1a nhimng noi c6 nén dét
yéu [10, 11]. Mot mét thi nude bién dang 1én,
nhung nén dat con bi lun xudng & noi cd nen
dét yéu, s& gy ra tinh trang chim ngap thuc té
tré nén nhanh hon va nghiém trong hon rat
nhiéu [10].

Lun la tién trinh bién dang ty nhién cua
khéi dat da dudi tic dung cua trong luc ban
than hay c6 su gia tai 4p 1én trén. O day nguoi
ta phan biét lun sdu va lan ndng. LUn sau
thuong xay ra do li€n quan tdi viéc xep cac via
nude ngam hay dau & dudi sau hang chuc, hang
trim mét do bi bom rut khai thac, ké ca do
chuyén dong kién tao [10]. Quy md Itn do khai
thac nudc ngam ¢6 thé tinh toan kiém soat dugc
[10], ¢6 thé 1am cham hodc ngung lai bang viéc
bu dung tich chit léng da bi lay di. Con lun
néng thi lién quan t6i qua trinh c6 két va thoat
nudc tu nhién cua khdi trAm tich tré von co bé
day vai chuc mét va luén dién ra véi tbe do
nhanh hon rit nhidu so véi lun sau trong nén
trdm tich c6 bén duéi [12, 13] va hau nhu &
ngoai tam kiém soat ctia ching ta. Vi vdy, chi
¢6 thé tién hanh quan tric dé xac dinh xu thé
bién ddi lau dai bé mat dia hinh. C6 nhiéu giai
phap do, quan tric Lan, tir trac dac dia hinh dinh
ky theo méc di dinh, toi ky thudt xdy dung
giéng quan tric hay str dung k¥ thuét vién tham
[14]. Mdi giai phap déu c6 thé manh va han ché
riéng. Hién tai, ky thudt do ltn SET-MH dugc
xem 1a don gian va c6 chi phi thip nén duogc ap
dung c6 hiéu qua ¢ chau thd séng Mississippi
[15] va trong RNM ¢ nhiéu noi [12, 16-18]. Khi
tich hop k¥ thudt do lun tur ting vi tri nay voi

GIS va vién tham thi ta c6 thé mo hinh hoa
pham vi lun va du bao dién bién bé mit dia
hinh trén pham vi réng c6 do tin cdy cao va rat
hiéu qua [15].

Trong bai nay chiing t6i trinh bay két qua so
bd quan tric lin nong dudi thim ring ngap
man tai VQG Xuan Thuy, vung 161 chinh cua
Khu Dy trit sinh quyén Chau thd Song Hong.

2. Poi twgng va phuwong phap nghién ciru
2.1. Bdc diém tu nhién cia khu vuc nghién cuu

Vuon Qubc gia Xuan Thay rong khoang 15
ngan hecta, nim & phia Nam cira Ba Lat, phan
bong Nam cia huyén Giao Thuy tinh Nam
Dinh. Déy 1a vang dat tré, phan 16n dién tich
do phu sa song Hong b01 dap nén tir khoang
1930 tré lai day véi tdc do lan bién kha
nhanh, vao khoang 100 m/nam [19]. Ring
ngdp min & ddy c6 7 loai chinh va mot s6 loai
cay rung ngdp man duogc dua tir noi khac vé
trong [20]. bia hinh khu vuc nghién ctru kha
thap va bang phing, phu boi bun sét chay
nhdo vai cap hat min 1a sét va bot chiém wu
thé [21], ria ngoai phia bién 1a dai cac bai cat.
Toan bo khu vyc la vung ban ngap, chiu anh
huodng ché do nhat triéu déu voi bién do triéu
cao nhét 185 cm [22].

2.2. Déi twong va phwong phdp nghién ciru

Tai VQG Xuéan Thuy ching t6i sit dung ky
thuat do lun SET-MH (Surface Elevation Table
— Marker Horizon) tam dich 1a ky thuit ban
xoay, la k¥ thuat quan trac ltn do Cuc Pia chit
Hoa Ky phat trién tir 1993 va da thyc hién &
hon 30 qudc gia, ving lanh tho. Cac thong tin
co ban vé phuong phap do nay duwoc md ta
trong tai liéu [23] co thé truy cép tai dia chi
http://www.pwrc.usgs.gov/set/. Theo nguyén
tac chung thi ta s& ghi nhan dong thoi nhiing
thay d6i twong dbi bé mat dia hinh tir mot canh
tay don xoay ngang quanh tru mbc ¢b dinh va
ca tram tich duoc boi méi (Hinh 2, 3).
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Hinh 1. Phan khu chirc ning & VQG Xuan Thuy va vi tri quan tric lin bang SET-MH
(dau vudng den ¢ gan ria phia bac cia vung 161).
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Hinh 2. So dd nguyén tic do lan nong
bang ky thuat SET-MH.

Tai mdi vi tri quan tric déu gém c6 03 tru
mdc cach nhau 10 — 30 mét dé thu dir liéu dong
bd c6 dd tin cay can thiét va mac do dai dién
cao cho khu vyc quan sat ciing nhu voi hoat
dong chung clia mang quan tric [23]. Tru mbc
lam bang thép khong ri duong kinh phi 14 mm
dugc dung bua may hoac bua chuyén dung
dong theo chiéu thing ding xuyén (c6 thé sau
t6i vai chuc mét) qua ting trAm tich Holocene
mém nhdo, xudng tGi noc ting tram tich
Pleistocene von 1a nén trdm tich c¢d két chat
cimg. Pau trén mat dat cua tru mbc c6 gin bod
g4 n6i két voi canh tay don khi tién hanh do. Bo
két cdu canh tay don ndy c6 thé xoay quanh tru
mdc nhung lai ¢é dinh duoc theo vi huéng xac
dinh tir 1an do dau nho c6 ranh khép cd dinh (4
hodc 8 hudng).

Khi do, ding vit vo tan dé diéu chinh thing
bang canh tay don theo bot nudc dé bao dam
canh tay don ludn & vi tri nim ngang tai mdi
huéng. Nhu vay la cao trinh cua canh tay don
va hudng do s& luén dugc bao dam 1a théng
nhét theo tru mdc giira cac dot do. Canh tay don
¢6 9 16 dé dua 9 ciy tham lam bang soi thiy
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tinh (han ché co gidn nhiét gy sai s6) v6i do
dai xac dinh. Pit cay thim qua 15 trén canh tay
don va dau tham vira cham voi mat dit, kep )
dinh va do d6 dai phin cay tham tir bé mit canh
tay don dén dau mit con lai (hinh 3a). Néu do
theo 4 hudng thi tai mdi mdc ta s& co gia tri cao
d6 tuong dbi cta 36 diém xung quanh ban kinh
bang d6 dai canh tay don so véi cao trinh cua
mbc, va voi 3 tru moc thi mdi luot do ta s& ¢
108 s6 do. Co chu nay bao dam mdi 1an do, dau
ciy tham s& dat dung vi tri diém tuong Gmg do
lan dau tién. Viéc thuc hién phép do lap lai theo
cac dot do cho phép theo ddi sy thay doi cao do
bé mat dia hinh vi tri do so cao trinh tru mdc.
Péng thoi, quanh mdi tru mde ta tién hanh rai
l6p bot danh dau (c6 thé dung bot da, hogc bot
ba tuong mau trang dé d& phan biét voi nén dat)
tai 3- 4 vi tri bat ky. Bot danh dau nay co cap
hat va ty trong gan tuong dong véi bun cat tu
nhién nén han ché viéc 1am thay ddi hé s6 nham
bé mat tram tich. Mdi dot do, dung khoan dét
loai nho (kiéu khoan thd nhudng thu nho - dai
khoang 20 cm va dudng kinh khoang 2 cm) dé
tham (lap lai 5-10 luot) bé day 16p tram tich
moi bdi phu bén trén 16p bot danh dau duogc rai
tir 1an do trude day (Hinh 3c), va rai bot méi lap
lai tai vi tri bén canh (Hinh 3b). Luu giit s6 liéu
la thao tac don gian trén bang tinh Excel cho
déng loat s liéu cua ca 3 vi tri cua mdi dot do
v6i cac tham s ngay do, sb do bé day bdi tich
méi va sé do do dai ddu mut trén cua mdi cdy
tham toi bé mat canh tay don nam ngang-thé
hién thay ddi cao d6 bé mit dia hinh. Str dung
phép théng ké dé xac dinh gia tri thay doi trung
binh vé cao do dia hinh (E) tr s6 liéu do tir cac
cay tham, tuong ung la s6 liéu bé day bun cat
b01 trén 16p bot danh dau (A) tir tat ca 3 vi tri
mdc. Tém lai, ta c6 mbe thoi gian khoi diém
(ngay/ thang/nam) va cua cac dot do, tuong ung
1a chudi dit liéu A va E theo dot do. Truong
hop |E| - |A]> 0 thi khu vuc quan tric dang
nang, con nguoc lai thi dang bi lin chim. Thong
thuong chudi sd liéu do sau khoang 4 nam da
dat dugc do 6n dinh, tin cdy dé tinh toan [16,

18, 23, 24]. Tur gia tri tich [y cua [E| - |A va
biét thoi gian khoi diém ta suy ra téc do lin hay
nang trung binh ciia bé mit ban dau. S6 lidu tir
bd dit liéu co ban nay co thé chiét xuat dung
cho nhiéu phan tich khac nhau, tuy theo muc
dich nguoi str dung [23A]. Trong bai bao nay,
tir s6 liéu boi va lin lity ké theo thoi gian ta tinh
ra duoc duong khuynh huéng dé minh giai cac
gia tri A va E theo don vi thoi gian ndam. Nhu
vdy, phuong phap SET-MH cho phep thu duoc
b s6 liéu xac dinh ddng thoi toc do tram tich
va toc d6 lan tai khu vyc quan tric. Piém k¥
thut dang quan tdm khi lya chon dia diém quan
trac 1a can Iya chon vi tri trong d6i dong nhit
vé vi dia hinh, tham phu, va c¢6 thé quan 1y an
toan vé 1au dai nhim han ché duoc tdi da nhitng
tac dong khong mong mudn do hoat dong nhan
sinh, hodc khong lga chon noi dang c6 nguy co
bi sat 16 (thoi gian quan tric s& khong du dai).
DPay 1a dung cu co khi, diéu chinh béng tay, nén
vi€c doc dir liéu thi nén c6 nguoi chuyén dam
nhiém dé han ché sai s6 do thay d6i nhan sy bai
mdi cac nhin s& cam nhin bang mét khac nhau
vé d6 can béng cua bot nudc - thuy chuén khi di
chuyén huéng va cb dinh canh tay don, ciing
nhu ghi nhan bé day trim tich méi boi.

Tai vuon QG Xuan Thiy da lap dat 03 mdc
do lin SET-MH tr 30/12/2012 & vi tri trong
hinh 1, tai tham cdy Sa (Aegiceras
corniculatum) cao khoang 2-3 mét trén nén dat
bun sét va xung quanh con c6 mot sd ciy Ban
chua (Sonneratia caseolaris) ¢ ven ria lach
nudc can. Pay 1a khu vuc rung dac trung cia
ving 16i cia VGQ lai thich hgp cho viéc tién
hanh quan tric lau dai do & gan tram quan ly
ctia VQG nén han ché /dugc céc tac dong nhén
sinh khong mong mudn lam xdo tron nén va
anh huong téi chét lugng s6 liéu. Toa dd vi tri
twong ung 1a: N 20° 14' 37.9"- E 106° 34' 17.3";
N 20° 14' 37.3" - E 106° 34'16.8" va N 20°
14'36.6" - E 106° 34' 17.0". Cac tru mdc dugc
két ndi cimg lién tuc tir cac doan tru dai 1,2m
va tat ca dugc dong toi do siu tuong tng la
14,1 m, 144 mva 14,4 mtai cac tru 1, 2 va 3.
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Hinh 3. Thyc hién do lin tai VQG Xuén Thuy: a) do cao d6 mat dat so voi tru mbc, khi do khong tiép xic truc
tiép mat dat d¢ han ché xao tron; b) rai bot trang lam dau dé xac dinh be day tram tich mdi vao dgt do tiép theo;
¢) dung khoan dat tham va do bé day tram tich méi boi.

3. Két qua

Két qua tong hop khuynh hudng bdi tich va
14n tai vi tri quan tric thu dugc qua 6 dot do tir
30/12/2012 dén 22/9/2917, dugc trinh bay trong
biéu d6 hinh 4. Lay hé s goc tir phuong trinh
duong khuynh hudng nhan voi 365 (ngay) thi ta
s& ¢o gia tri trung binh nam. Tir két qua biéu
dién trén hinh 4 nay cho thdy trong sudt thoi
gian quan tric thi tbc lin trung binh ¢ day la -

0,0917 x 365 = -3,4 (cm/nam), trong khi d6 tdc
d6 sa boi thi thap hon va chi dat 0,0785 x 365 =
2,9 (cm/nam).

So sanh giita toc d6 sa bdi (A) va lun (E) ta
thay |E[>|A| thé hién mot xu hudng chung trong
thoi gian 4 nam 9 thang la cao do mat dét & khu
vuc nghién ctru dang bi ha thip xudng khoang
0,5 cm/nam.

150
y = 0,0785x - 3247,8 ceeeee®
100 twrong (ng téc do bdi A=2,9 cm/n3m T B
50 e nang
pee ¥ Thoi gian (thang/nim)
0 %--0.:.".. 1 1 1 L L ! !
10412 5/1.3'“.].]./.1.3 6/14 12/14 1/16 8/16 3/17 9/17 4/18
50 ....'...' ||
lan
-100 _
y=-0,0917x + 3787,1 Seeeq -
B twong (ng téc do lun E=-3,4 cm/n3m .é“o.......i
-200
mm @ Lun tich lay (mmly) o Béi tu tich Iy (mm/y) L

Hinh 4. Bicu do thé hién duong khuynh huéng theo gié trj do boi/lin lity ké theo thoi gian va két qua tinh toan
gid tri trung binh (tir hé s6 goc cua duong khuynh hudng) vé toc d6 boi (gia tri dwong) va toc df lun (gia tri am)
tai 3 moc do Iun.
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4. Théao luan

Tai vi tri ddu con Lu, ké bén cira Ba Lat biy
tram tich ngan han ctia mot nghién ciru trude
day [25] cho téc d6 boi dudi tan RNM cao hon
1 cm/nam va cao hon gan 10 1an so véi toc do
tram tich dai han (khi chua hinh thanh bai triéu
va RNM). Nhung téc do tram tich trung binh
trong gan 5 nam tai vi tri quan trdc lin SET —
MH (hinh 4), cach vi tri nghién ctru néu trén
khoang 0,8 km theo duong song Tra, thi lon
hon gén 2. lan Tuy thuc té van c6 sy bién thién
kha 16n vé s6 lidu do téc do bdi tai timg vi tri
do. Diéu nay 1a hop 1y béi ludn c6 sy khac biét
phuong phap do (biy bang khay trén mat bun s&
khong phan anh day du tién trinh dién ra trong
tw nhién do khac biét vé& hé sé nham hodc dong
di day) va c6 ca do khac biét nhat dinh vé toc
d6 tram tich theo khong gian va thoi gian trong
bét ¢t mot qua trinh tram tich tu nhién. Néu ta
c6 mang ludi do hop ly va du rong thi mdi lam
duoc rd khuynh hudng nay.

Nhimng s6 liéu ban dau thu dugc cho thiy
tbc do lun nong ¢ ving 15i cia VQG Xuan
Thuy 1a kha cao, nhung 1a twong dong voi
nhing két qua khéc trong khu vuc Dong Nam
A [18] ciing nhu gan véi gia tri quan tric lan tai
RNM ¢ Nam B do nhom nghién ctru cia PH
Khoa hoc Tu nhién — DPHQG thanh phé HCM
dang tién hanh tai Can Gio (Hinh 6), Cu Lao
Dung (Séc Trang) va Miii Ca Mau. Vé nguy co
bi chim ngap boi nudc bién dang, theo két qua
tong hop cta Alongi [26] thi RNM cang an toan
trudc nguy co bi chim ngap khi ma tc do tram
tich dudi nén rimg 16n hon téc nudc bién dang
(gia tri >1). Theo kich ban tinh toan cta B Tai
nguyén va Mai truong [22] thi tbc do nudc
dang trung binh ven bién vinh Bic Bo tir 1993
dén 2014 13 2,5mm/nam va myuc nude trén toan
Bién Pong ciing chi ting trung binh la 4,05 +
0,6mm/nam. Tuy vdy con s6 nay van co the la
thi€n nho boi theo mot cong bd khac thi tde do
nude dang trén bién Pong thi 16n hon gip gan 2
lan con s6 nay, 1a 7,6 mm/nam [27]. Néu chap
nhan gia tri nudc dang lau dai & khu vuc la
2,5mm/nam [4] hay tham chi 1a 7,6 mm/nam thi
v6i tbc do boi tich xac dinh la xdp xi

2,9cm/nam tu nghién ciru ndy thi rd rang la
tuong lai cia RNM ¢ Xuan Thily 14 rat an toan
boi hé s so sanh theo Alongi sé& 1 >1, ¢6 nghia
la thdm chi RNM c¢oé thé con lan nhanh ra bién
nho ¢6 téc do trim tich vuot troi. Tuy nhién,
didu nay 1a khong thuc té boi loat anh vién
tham bao quat toan vung Hai Hau - Giao Thuy,
doan tiép gidgp v6i VQG Xuan Thiy vé phia
Nam, cho thdy tir nim 2010 dén nay bo bién &
day da chuyén tir trang thai boi tich wu thé sang
xen k& boi tu - x6i 16 [28]. Vit liéu tr vung x6i
16 ¢6 thé 1am gia ting tuong tng tdc do tai tram
tich mdt cach cuc bo theo khong gian va thoi
gian, dac biét 1a & ving xa sau duong bo theo
kiéu tram tich dang tran (washover). Nhung két
qua xac dinh tdc d6 tram tich dai han hon (trung
binh thé ky) theo phan bd dong vi chi *°Pb du
trong 161 trAm tich nong l4y tai 2 vi tri trong khu
vuc 161 VQG cho gia tri trung binh la 0,78
cm/nam [29] va t6i khoang 1,46 cm/ndm [25] 13
thip hon nhiéu so vdi toc do tram tich trung
binh x4c dinh tai diém quan tric tir 2012.

Thyc té thi nguoi ta xac dinh tbe dd nuéde
bién déang thuc té (effective sea-level rise) gdm
cac thanh phﬁn 1a tbc @6 lan, bdi tich va nude
bién dang dé danh gia day du nguy co chim
ngdp mot chau thd [10]. Gia tri nay tai diém
quan tric & VQG Xuan Thuy s& 1a khoang 7,5
mm/nam (v6i gia tri boi tich duoc xem 1a thién
16n tir quan tric nay) va trong do6 thi lan nén
dang déng gdp nhidu nhét vao toc do nudc
dang/chim ngap thuc té. Sb licu quan tréc SET-
MH cho thiy quan hé ctia Alongi dé Xuat [26]
gitra tram tich véi nu6e bién dang thuc té (gdm
tdc do lun nén cong thém muc nudc bién dang
khu vuc 2,5mm) ¢ khoang 0,85. Gié tri nay chi
rd dd xuét hién nguy co cao dbi voi RNM ¢ day
(co I8 la gin véi dién bién thuc te nhu da néu)
va ngudn sa bdi thap 1a yéu td gi6i han can
dugc chu y cai thién.

Két qua nghién clru nay khang dinh 10 vai
tro quan trong ctia ngudn phu sa b01 dé bu lun,
1am giam tde do dang nudc thue té & vi tri quan
tric, tvong tw nhu két qua danh gia chung trén
toan vung [18]. Va day co 1€ cling 1a mét thach
thire 16n tai khu vuc VGQ Xuan Thay cling nhu
cho toan ving b chau thd séng Hong vé lau
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dai. Luong bun cat lang dong trén ho chira thay
dién Hoa Binh (bac tich nudi cudi cung ¢ ha
lru song Hong) tir ndm 1989 dang lam sut giam
bun cat dua ra ving ctra séng, ven bién. Thiéu
bun cat boi dap bu lin ma cao trinh mat dat lai
ha thip nhanh trén cac chiu thd chinh 1a nguy
co cha yéu ddi voi nhitng noi nay trong tuong
lai [30] va trudc hét 1a d6i voi RNM vi chung &
vi tri tién phong [1, 18] nén kho c6 thé séng sot
bai bi ngdp sau va nhanh [2].

Hau qua do suy giam phu sa hién c6 thé con
chwa ndi bat & boi do tri hoan (delay) trén toan
hé théng. Dién bién tong lugng phu sa qua tram
Ha Noi 1a giam lién tuc tir 1960 cho dén nay va
dac biét giam nhanh la tir thoi gian sau nam
2000. Trong giai doan 2010-2015, luong phu sa
hang nam chi con khoang 10% so voi 1960
[31]. Theo s6 liéu do dic va théng ké thi lugng
phu sa di qua va ling dong ngoai cira Ba Lat da
sut giam dang ké co lién quan t6i viéc van hanh
hd thily dién Thac Ba, Hoa Binh, va day ciing la
van dé ¢ nhiéu ving ven bd chiu thd song
Héng [32]. Céc biéu hién tiéu cuc do thiéu hut
bun cat s€ cang 10 r6 hon trong tuong lai t6i day
va con lan rong theo ving ven bién, nhu van dé
dd dugc ghi nhan ¢ nhidu chau thd khac [33,
34]. Piéu nay c6 nghia 1a ching ta van con co
hoi va thoi gian, tuy khong nhidu, dé hanh
dong, c6 giai phap quan ly van dé co lién quan
trude khi co thé xay ra nhimng bién ¢ 16n phat
sinh tir sut gidm phu sa.

Lién quan t6i lan, thiéu hut phu sa va dan
dén mat dat, ta c6 thé tham khao vi du dién hinh
ctia chau thd séng Mississippi. S6 lidu tong hop
tir do dac tir nam 1932 dén 2002 cho thay dién
tich chau tho séng Mississippi da bi thu hep lai
gin ¥ khi ma lugng bun cat do sdng tai vé bi
giam [35] do bi bay lai trén rat nhiéu ho dap &
thuong ngudn, luu ¥ 13 te do lin nong ¢ day
(Hinh 7) do bang SET-MH vén con chiam hon
v6i két qua do duoc & Xuan Thuay. Dé ciru vén
tinh hinh, nguoi ta dang phai tién hanh nhiéu du
an “lai phu sa” song Mississippi tro lai boi dap
dé ctru nhitng ving dat ngdp nudc va rimg ngap
trén chau tho séng nay [36].

RNM c6 luong sinh khdi ngam dudi dat rat
cao [5], va khdi vat chat con gop phan giir dat,
dic biét 1a gitip nng cao mit dat dudi tan rimg,
han ché phan nao tién trinh ngap, giam tac hai
cho vung ndi dia ¢ phia sau [17]. Vi ly do nay
cong thém kha ning can song gié bién maviéc
tréng va bao vé RNM con dugc xem la giai
phap cong trinh xanh hiéu qua bao vé bo bién
c6 nguy co bi lun chim [37-39], nhu la xu
hudng bao vé bo trong tuong lai [40].

Well va Coleman [41] luu ¥ 1a sinh khéi r&
ngim cua cay RNM 10 tudi da giap lam nang
cao bé mit dat cao thém t6i 5 cm so véi dbi
ching & RNM Amazon (Hinh 5). Dleu nay
cling duoc khing dinh qua két qua quan tric dai
25 nam bang SET-MH ¢ Caribé [42] khi RNM
dugc duy tri phat trién t6t. Tuy sinh khdi cua
RNM ¢ vi @0 cao, nhu & Hau Loc va & Xuan
Thuy [8] c6 thé thap hon so véi RNM moc &
vung gan xich dao [5], nhung du sao thi sinh
khdi ngim ciia chiing van c6 vai trd nhat dinh
gitp duy tri cao trinh mat dat & VQG Xuan
Thuy, ring cang truong thanh thi tic dung nay
cang lon. Tai VQG Xuan Thuy, luong hitu co
tram tich c6 ngudn gdc tir RNM & déy ting cao
13 rang trong tram tich duéi RNM [21].

Anh huong cua sinh khéi ré cay rimg ngap mén,
Itn dat do tir nén chat 1én cao do dia hinh
3

asl Tan suat ngap Gia tang

1 do ré cay 4
ci

—————
20k~ ™ e 100 2
- 8
& ir- 8
S| s 5
= 78 g
= ]
j'E‘ 10 50 &
Q L i o
8 5 Cao trinh khi diem ~ J2s5 @

khi bit dau c6 RNM

Téc dong do dat twr nén chat

Nam

Hinb 5. Tac d(f)ng>~ tich cuc cua RNM, dac biét‘lé siph
khoi phan than ré ngdm gbép phan nang cao nén dat,
giam ngép [41].
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Két qua nghién ctru gan day con cho thay
luong cacbon trong dat dudi rimg Vet cao gip
khoang 2 14n so véi dat khong co rimg, va tham
rimg Vet 18 tudi c6 thé bd sung vao dat, gdm
phan tich ity tir r& ngam dudi dat va luong vat
rung bi chon vui la kha cao, khoang 6,94 Mg
cacbon hiru co/ha/nam [43].

Mot quan tric lin dudi RNM tai Can Gio
(két qua chua cong bd) cho thiy rd vai trd cia
phan sinh khdi ngam ciia RNM lam thay doi toc
dd lan chim nén dat. Tai mot khu RNM thuan
nhét 1a ciy Pudc trong tir 1980, cay cao khoang
15 met, bi con bdo Durian quét qua (ngay 6
thang 12 nim 2006) va lam giy do hoan toan
mdt khoang rung thanh ving dat trong rong
khoang 8 hecta. Viéc quan tric lan bing SET-
MH bt dau sau sy kién nay, tai 2 vi tri cach
nhau chi khoang 150 mét, & noi cé rung tu
6/2010 va tir 6/2011 tai khu dat trong néu trén
va két qua cho thdy téc d6 Itn nén dién ra co
khac biét 16n (Hinh 6) giita nén dat trong do
RNM bi giy d6 (chudi diém mau do) sau bio
va noi RNM con nguyén ven (chudi diém mau
xanh 10). Téc d6 lin dudi nén dat rumg thi rd
rang 1a thip hon so v6i & noi dat trong va co
khuynh hudéng cham lai theo thoi gian.

Tir két qua ban dau trinh bay trong bai viét
nay ta thay lun 1a nguy co 16n gay chim ngap

Dién bién lin nén

mat dit ¢ dia diém nghién ctu. Tuy vy, quy
Mo vung chim ngap thuc té ddi véi ca pham vi
VQG Xuén Thuy thi vin 13 cau héi 16n. Dé hiéu
1d nguy co ndy cho cac ving bo thi can phai co
thém thong tin chi tiét, tir nhicu vi tri cu thé va
c6 thoi gian quan tric du dai khi mudn danh gia
dung tac dong cua nudce bién dang [44]. Vi vy,
két qua quan trac lin tai mot vi tri (véi 3 moc
do) chua cho phép ta xay dung hoan chinh birc
tranh vé bdi va lin cling nhu nguy co 1au dai
d6i voi toan 'VQG nay, hay rong hon la khu du
trir sinh quyén song Hong Néu xay dung mang
lwéi nhidu diém thi két hop v6i cong nghé GIS-
vién tham xéac dinh dic trung dong bun cat ven
b, dic trung tham phu... ta c6 thé phén tich ra
nhidu thong tin rat bd ich va sdng dong vé
tuong lai cia khu vyc, nhu qua vi du dudi day.

Hiéu qua str dung mang luéi do lan bang
SET-MH da dugc kiém chung véi mang ludi
hang ngan diém bd tri trén toan cau [18, 23,
24]. Sb liéu do lan bang SET-MH tir hon 20
nim qua & ving ven bién bang Louisiana va
chau tho song Mississippi dd giup xdy dung
dugc so dd phan bd toe do lan ¢ day (hinh 7) dé
hoach dinh chwong trinh tong thé bao vé ving
bo [36]. Pay la md hinh hitu ich cho ching ta
hoc tap, ap dung dé bao vé cac ving dat thap
ven bién.

100

150

y»-0.099743x +

10/15 8/16 6/17 4/18

thot zian: thang/nam

i

Duéi dat nimg

Duéi dét trong

0.000029x" - 2.486172x +

53,343.703653

4,054.994662

-300
mm

Hinh 6. Khac biét \{é toc do 1an nén dudi noi ¢6 rimg Pudc (hon 30 ndm tudi) va noi bi mit rimg
(dat trong) do bao Durian (12/2006), & RNM Can Gio.
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Hinh 7. Quy m6 lin (1in néng) ¢ vung ven bién bang Louisiana va chau thd song Mississippi (Hoa Ky), cac
diém den 1a hon 4 tram vi tri quan trc Iin nong bang k¥ that SET-MH duoc thiét 1ap tir hon 20 niam qua [15A].

5. Két luan

Cho dén nay, lin nén 1a van dé con it dugc
quan tam, dac biét la dbi voi ving dat thap ven
bién vén ¢6 nguy co bi chim ngap do nudc blen
dang. S6 lidu lun s& giup ta danh gia dang toc
do nuée bién dang thuc té tai mdi vung bo bién
va s6 lidu tinh toan tai diém quan tric cho thiy
toc do nay cao hon 3 lan so véi tbe do nude
dang dugc cong bd dbi véi khu vue. Quan tric
lan va boi bang ky thuat SET-MH du6i RNM
tai Xuan Thity cho thiy,ngoai nudc bién dang
thi lun va thiéu hut bun cat bdi dép 1a nguy co
16n nhét & tim khu vuc de doa t6i tuong lai cua
RNM tai day.

RNM Ia hé sinh thai ¢6 gia tri cao néu duoc
bao vé déphét trién tdt, dic biét khong céan trd
dong bun cat di t6i bdi dap, thi cay rimg s& 16n
manh hon va tao thém sinh khéi ngdm giup
nang cao trinh nén dat dé giam bot nguy co
chim ngép ciia chinh RNM ¢ viing ven bién.

Mit khac, SET-MH la giai phap quan tric
lan ndéng don gian va ré tién, co do tin ciy tot
nén c6 thé trién khai rong rai trong khu vuec.
Viéc mo rong mang luéi do dac, quan tric
lan/boi tich phu sa &6 VQG Xuan Thuy noi riéng
va toan pham vi khu dy dy trir sinh quyen dong
bang séng Hong 1a viéc 1am can thiét dé hoach
dinh lau dai quy md lin chim/ngap va céc giai
phap bao ton cac hé sinh thai ¢ day.

Loi cam on

CA4c tac gia cam on sy hd trg hidu qua tir
VQG Xuén Thuy, PHQG Thanh phé Ho Chi
Minh cho nhiém vy quan tric lin dau tién nay
duoc thuc hién o déng béng song H@)ng, va dac
biét 1a 16i cam on t6i Cuc Dia chit Hoa Ky
(USGS) vi d3 hd tro k§ thuat quan tric lin bang
ky thuat SET-MH. Cac tac gia cling cam on
nhing ¥ kién dong gép ciia ngudi phan bién da
gitp hoan thién ndi dung bai bao nay.

Tai liéu tham khao

[1] J.C. Ellison, Vulnerability assessment of
mangroves to climate change and sea-level rise
impacts, Wetlands Ecology and Management 23
(2015) 115.

[2] J. C. Ellison,Geomorphology and sedimentology
of mangrove. In Coastal wetlands: An integrated
ecosystem approach, Elservier, 2009.

[3] LOICZ report 25, 1993.

[4] IPCC, Working Group IlI: Impacts, Adaptation
and Vulnerability, 2014.

[5] D.C. Donato, J. B. Kauffman, D. Murdiyarso, K.
Sofyan, Melanie Stidham, Markku Kanninen,
Mangroves among the most carbon-rich forests in
the tropics, Nature Geoscience 4 (2011) 293.

[6] R. Costanza, R. Groot, P. Sutton, Sander van der
Ploeg, S.J. Anderson, Ida Kubiszewski, S. Farber,
R. K. Turner, Changes in the global value of


https://link.springer.com/journal/11273
http://www.nature.com/ngeo/journal/v4/n5/full/ngeo1123.html?foxtrotcallback=true#auth-1
http://www.nature.com/ngeo/journal/v4/n5/full/ngeo1123.html?foxtrotcallback=true#auth-2
http://www.nature.com/ngeo/journal/v4/n5/full/ngeo1123.html?foxtrotcallback=true#auth-3
http://www.nature.com/ngeo/journal/v4/n5/full/ngeo1123.html?foxtrotcallback=true#auth-4
http://www.nature.com/ngeo/journal/v4/n5/full/ngeo1123.html?foxtrotcallback=true#auth-5
http://www.nature.com/ngeo/journal/v4/n5/full/ngeo1123.html?foxtrotcallback=true#auth-6
http://www.sciencedirect.com/science/article/pii/S0959378014000685#!
http://www.sciencedirect.com/science/article/pii/S0959378014000685#!
http://www.sciencedirect.com/science/article/pii/S0959378014000685#!
http://www.sciencedirect.com/science/article/pii/S0959378014000685#!
http://www.sciencedirect.com/science/article/pii/S0959378014000685#!
http://www.sciencedirect.com/science/article/pii/S0959378014000685#!
http://www.sciencedirect.com/science/article/pii/S0959378014000685#!
http://www.sciencedirect.com/science/article/pii/S0959378014000685#!
http://www.sciencedirect.com/science/article/pii/S0959378014000685#!

10

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

L.X. Thuyén va nnk. / Tap chi Khoa hoc PHOGHN: Cdc Khoa hoc Trdi dat va Méi truong, Tdp 34, S6 3 (2018) 1-12

ecosystem  services, Global Environmental

Change 26 (2014) 152.

T.C. Jennerjahn, E. Gilman, K.W. Krauss, L.D.
Lacerda, I. Nordhaus, E. Wolanski, Mangrove
Ecosystems: A Global Biogeographic Perspective,
Springer, 2017.

P.V. Hieu, L.V. Dung, N.T. Tue, K. Omori, Will
restored mangrove forests enhance sediment
organic carbon and ecosystem carbon storage?
Regional Studies in Marine Science 14 (2017) 43.
R.J. Nicholls, A. Cazenave, Sea-Level Rise and
Its Impact on Coastal Zones, Science 328 (2010)
1517.

J.P. Ericson, C.J. VOrOsmarty, S.L. Dingman, L.
G. Ward, M. Meybeck, Effective sea-level rise
and deltas: causes of change and human
dimension implications, Global and planetary
change 50 (2006)63.

J.P.M. Syvitski, Deltas at
Science 3 (2008) 23.

N.V. Ky, L.X. Thuyén, b.H. Hai, B.V. Linh, LUn
mit dét tai ddng bang séng Ciru Long: phai ching
do khai thac nuéc dudi dat? Tap chi bia Chét,
s6 352-354 (2015).

T.E. Torngvist, D.J. Wallace, J.E.A. Storms, J.
Wallinga, R.L. van Dam, M. Blaauw, M.S.
Derksen, C.J. W. Klerks, C. Meijneken, E.M.A.
Snijders, Mississippi Delta subsidence primarily
caused by compaction of Holocene strata, Nature
Geoscience 1 (2008) 173.

L.E. Erban, S.M. Gorelick, H.A. Zebker, S.
Fendorf, Release of arsenic to deep groundwater
in the Mekong Delta, Vietnam, linked to
pumping-induced land subsidence, PNAS, 110
(2013) 13751.

H.J. Nienhuis, T.E. Térnqvist, K.L. Jankowski,
A.M. Fernandes, M.E. Keogh, A New Subsidence
Map for Coastal Louisiana, GSA Today, 2017.

D. R Cahoon, J.C. Lynch, Vertical accretion and
shallow subsidence in a mangrove forest of
southwestern Florida, USA, Mangroves and Salt
Marshes 1 (1997) 173.

K.W. Krauss, K. L. McKee., C.E. Lovelock, D.R.
Cahoon, N. Saintilan, R. Reef, C. Luzhen, How
mangrove forests adjust to rising sea level, New
Phytologist 202 (2014) 19.

C.E. Lovelock, D.R. Cahoon, D. A. Friess, G.R.
Guntenspergen, K.W. Krauss, R. Reef, K. Rogers,
M. L. Saunders, F. Sidik, A. Swales, N. Saintilan,
L.X. Thuyen, T. Triet, The vulnerability of Indo-
Pacific mangrove forest to sea-level rise, Nature
526 (2015) 559.

risk,Sustainability

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

(31]

D.M.Duc, M.T. Nhuan, C.V. Ngoi, An analysis of
coastal erosion in the tropical rapid accretion delta
of the Red River, Vietnam,Journal of Asian Earth
Sciences 43 (2002) 98.

H.T. Hai, H.T.T. Nhan, Hién trang da dang sinh
hoc ctia vuon qudc gia Xuan Thiy, NXB Hong
brrc, 2015.

N.T. Tue, N.T. Ngoc, T.D. Quy, H. Hamaoka, M.
T. Nhuan, K. Omori, A cross-system analysis of
sedimentary organic carbon in the mangrove
ecosystems of Xuan Thuy National Park,
Vietnam, Journal of Sea Research 67 (2012) 69.
Kich ban du bao bién dbi khi hau va nudc bién
dang cho Vi¢t Nam, B¢ Tai nguyén va Moi
truong, 2016.

J.C. Lynch, P. Hensel, D.R. Cahoon, The surface
elevation table and marker horizon technique: A
protocol for monitoring wetland elevation
dynamics. National Park Service, Fort Collins,
Colorado, 2015.

Lower Mekong Monitoring Network: Assessing
the Impacts of Dams and Climate Change on
Mekong Wetlands. http://www.pwrc.usgs.gov/set.
P. Van Santen, P.G.E.F. Augustinus, B.M.
Janssen-Stelder, S.  Quartel, N.H. Tri,
Sedimentation in an estuarine mangrove system,
Journal of Asian Earth Sciences 29 (2007) 566.
D.M. Alongi, The Impact of Climate Change on
Mangrove Forests, Current Climate Change
Reports 1 (2015) 30.

R. Rietbroek, S-E. Brunnabend, J. Kusche, J.
Schroter,C. Dahle, Revisiting the contemporary
sea-level budget on global and regional scales,
PNAS 113 (2016) 1504.

P. Q. Son, N. . Anh, Dién bién x6i 16-bdi tu ven
bién Hai Hau (Nam Dinh) va ving lan cén trong
hon 100 nam qua trén co s& phan tich tai li€u ban
dd dija hinh va tu liéu vién tham da thoi gian, Tap
chi Céc khoa hoc vé Trai dat 38 (2016) 118.

N.T. Tue, T.D. Quy, A. Amano, H. Hamaoka, S.
Tanabe, M.T. Nhuan, K. Omori. Historical
profiles of trace element concentrations in
mangrove sediments from the Ba Lat Estuary, Red
River, Vietnam, Water, Air, & Soil Pollution, 223
(2012) 1315.

Liviu Giosan, J. Syvitski, S. Constantinescu, J.
Day, Protect the world’s deltas, Nature 516 (2014)
31

P.T.X. Binh, L.T.P. Quynh, L.N. Da, D.T. Thuy,
Recent change (2000-2015) of total suspended
solid flux of the Red river: Impact of
dam/reservoir impoundment in the upstream river
basin,Proceeding of the Third International


https://link.springer.com/book/10.1007/978-3-319-62206-4
https://link.springer.com/book/10.1007/978-3-319-62206-4
http://www.sciencedirect.com/science/article/pii/S2352485517300610?via%3Dihub#!
http://www.sciencedirect.com/science/article/pii/S2352485517300610?via%3Dihub#!
http://www.sciencedirect.com/science/article/pii/S2352485517300610?via%3Dihub#!
http://www.sciencedirect.com/science/article/pii/S2352485517300610?via%3Dihub#!
http://www.sciencedirect.com/science/journal/23524855
https://link.springer.com/journal/11625
https://link.springer.com/journal/11625
http://www.sciencedirect.com/science/article/pii/S1367912011003452#%21
http://www.sciencedirect.com/science/journal/13679120
http://www.sciencedirect.com/science/journal/13679120
http://www.sciencedirect.com/science/journal/13679120/43/1
http://www.pwrc.usgs.gov/set
https://link.springer.com/journal/40641
https://link.springer.com/journal/40641

L.X. Thuyén va nnk. / Tap chi Khoa hoc PHOQGHN: Cdc Khoa hoc Trdi dit va Moi truong, Tdp 34, S6 3 (2018) 1-12 11

(32]

(33]

[34]

[35]

(36]

[37]

(38]

Conference on Estuarine Coastal and Shelf Study
— ECSS, 2017, HCMC 7 Nov. 2017.

V.D. Vinh, S. Quillon, T.D. Thanh, L.V. Chu,
Impact of the Hoa Binh dam (Vietnam) on water
and sediment budgets in the Red River basin and
delta, Hydrology and Earth System Sciences, 18
(2014) 3987.

B.R. Couvillion, J.A. Barras, G.D. Steyer, W.
Sleavin, M. Fischer, H. Beck, N. Trahan., Griffin
B., Heckman D., Land area change in coastal
Louisiana from 1932 to 2010: USGS- Scientific
Investigations Map 3164, scale 1:265,000, (2011),
12 p.

D.J. Stanley, A.G. Warrne, Nile delta in its
destruction phase,Journal of Coastal Research, 14
(1998) 794.

R. E. Turner, The mineral sediment loading of the
modern Mississippi River Delta: what is the
restoration  baseline? Journal of Coastal
Conservation 21 (2017) 867.

Louisiana’s 2012  Coastal  Master
http://coastal.la.gov/a-common-vision/2012-
coastal-master-plan/

T. Hiroshi, Design Considerations of Atrtificial
Mangrove Embankments for Mitigating Coastal
Floods — Adapting to Sea-level Rise and Long-
term Subsidence, Nat. Hazards Earth Syst. Sci.
Discuss., doi:10.5194/nhess-2017-61.

T. Hiroshi, M. Takahito, F. Daisuke, E. Miguel,
K. Shota, Mangrove forest against dyke-break-
induced tsunami on rapidly subsiding coasts, Nat.
Hazards Earth Syst. Sci., 16, (2016) 1629.

Plan.

[39]

[40]

[41]

[42]

[43]

[44]

Bas W. Borsje, Bregje K. van Wesenbeeck, Frank
Dekker, Peter Paalvast, Tjeerd J. Bouma, Marieke
M. van Katwijk, Mindert B. de Vries, How
ecological engineering can serve in coastal
protection, Ecological Engineering 37 (2011) 113.

Ariana E. Sutton-Grier, Kateryna Wowk, Holly
Bamford, Future of our coasts: The potential for
natural and hybrid infrastructure to enhance the
resilience of our coastal communities, economies
and ecosystems, Environmental Science and
Policy 51 (2015) 137.

T.J. Wells, M.J. Coleman, Periodic mudflat
progradation, northeastern coast of South
America: a hypothesis, Journal of Sedimentary
Research 51 (1981)1069.

K.W Krauss, C.N. Cormier, M.J. Osland, M.L.
Kirwan, S.L. Camille, A. Janet. Nestlerode, R.J.
Marc, F.S. Andrew, C.S. Amanda, D.D. Darrin, J.
E. Harvey, Alejandro E. Almario, Created
mangrove wetlands store belowground carbon and
surface elevation change enables them to adjust to
sea-level rise, Scientific Reports (2017).
DOI:10.1038/s41598-017-01224-2.

H.T. Hien, C. Marchand, J. Aime, D.H. Nhon, P.
N. Hong, N.X. Tung, N.T.K. Cuc, Belowground
carbon sequestration in a mature planted
mangroves (Northern Viet Nam), Forest Ecology
and Management 407 (2018) 191.

National Academy of Engineering, Responding to
the Threat of Sea Level Rise: Proceedings of a
Forum, Washington- National Academies Press,
2017. doi: https://doi.org/10.17226/24847.

Challenge to Mangrove
in the Xuan Thuy National Park

Le Xuan Thuyen', Pham Vu Anh? Pham Van Cu®,
Nguyen Viet Cach?, Le Dinh Anh Vu?

University of Science, Vietnam National University, Ho Chi Minh City, Vietnam
“National Park Xuan Thuy, Giao Thuy, Nam Dinh, Vietnam
3Vietnam National University, Hanoi, 144 Xuan Thuy, Cau Giay, Hanoi, Vietnam

Abstract: As a pioneer ecosystem located at land—water interface in the tropic, there exist always
many risks from the seasideto mangroves, especially due to impacts of climate change and sea level
rise. Land subsidence is a local problem that can exacerbate the impacts of these geo-hazards. This
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contribution presents a result of shallow subsidence carried out by using SET-MH technique
(developed by the United States Geological Survey) in the core zone of the National Park. The
measurement shows the average sedimentation rate of 2.9 cm /yr and the sinking rate of -3.4 cm / yr,
since Dec. 30™ 2012.

As a simple and low cost method could provide more useful information to help identify the
generally sinking trend of coastal areas in the Red River Delta and also to protect its own biosphere
reserve.

Keywords: Mangrove, shallow subsidence, SET-MH technique.



