BAI BAO KHOA HOC

DPINH LUQNG KHI CO, PHAT THAI TU MOI TRUONG
NUOGC RUNG NGAP MAN VAO KHI QUYEN

Ha Thi Hién', Nguyén Thi Kim Ciic'

Tém tit: Rirng ngdp man la viing dat ngdp mede chuyén tiép gitta dat lién va dai dwong. Hé sinh thdi
ring ngdp mén nhdan nhiéu tuwong tdc vé dong chdy va tram tich soéng, bién. Nghién ciru nay dwoc thiee
hién nham xdc dinh gid tri khi CO, phdt thai tir giao dién mede — khéng khi tai dién tich rimg ngdp
man trong tai ciea séng Ba Lat. Két qua ciia nghién citu cho thdy sw phat thai CO, tir giao dién nudc-
khong khi phu thuéc chu ki thiy triéu, bién dg thuy triéu va mia trong nam. Chu ki thiy triéu nude
I6n phat thai CO; nhiéu hon chu ki mede rong. Bién dd thiy triéu cang Iom, sw phat thai CO; cang
cao. Gid tri phadt thai trong mua mwa cao hon so voi trong mua khé. Gia tri phat thai CO; twr giao
dién nuéc-khong khi trung binh la 0,15 + 0,03 MgC ha™ nam™. Gid tri nay thap hon 11,67 lan luong
phat thai tir bée mat dat vao khi quyén (1,75 MgC + 0,76 ha' nam™) trong céng bé nam 2018 cia
chung toi tai cung mot dia diém.

Tir khéa: CO,, phat thai khi, rimg ngép man, khi quyén.

1. PAT VAN PE

Rung ngap man (RNM) 1a hé sinh thai nam &
viing chuyén tiép gitra dat lién va dai dwong, chiu
nhiéu tac dong cuia cac twong tac song, bién. Nudc
tridu tir dai duong hoa tron voi nude phi sa mang
t6i tir thuong ngudn cac dong song, hinh thanh
nén cac hat keo dat lang dong lai tai cac ving bai
bdi ven bién, cic viing cira song va cung cp cac
chit dinh dudng cho hé sinh thai (HST) RNM.
Qua trinh ndy dién ra thuong xuyén, lién tuc dan
t61 két qua 1a HST RNM nhén dugc lwong vat chat
hitu co tir nude tridu mang lai rét cao, dic biét voi
dién tich RNM nam tai cac ving clra song 16n
(Bouillon va cs., 2008; Alongi 2012; Leopold va
cs., 2013). Céc chit hiru co ling dong ton tai trong
didu kién dat bi ngap Gng thuong xuyén nén tdc
d6 phan huy cua ching dién ra cham. Mot phan
cac chat hitu co tich lily trong tram tich bi khoang
hoéa va hinh thanh cac khi nha kinh, trong d6 co
khi CO,. Khi nay c6 thé phat thai truc tiép vao
khong khi qua giao dién dét - khi, hodc hoa tan
trong nudc va dich chuyén ra cac kénh rach xung

'Khoa Héa va Méi truong, Truong Pai hoc Thiy loi

120

quanh (Bouillon va cs., 2008; Maher va cs., 2013;
Call va cs., 2015). Cac qua trinh san sinh va dich
chuyén khi nha kinh trong cac thanh phan méi
truong c6 bién dong manh trong RNM, phu thudc
vao nhiéu yéu td nhu thanh phan loai thuc vat,
tudi rirng, vi tri dia hinh ciia rig va méi lién quan
tGi bién d6 va chu ki thuy triéu, khi hau trong nim
(mua mua/kho, nhiét dg, Kristensen va cs., 2017).
Hién nay, dd c6 mot sé nghién ctru vé phat thai
khi CO, tir giao dién dat - khong khi, tap trung
vao vai tro cia tong carbon tich lily trong dat
RNM, vao ham lugng nudc chira trong dat, vao sd
luong cua cdy va mat do hang cua cac loai nay
trong dat, vao 16p tao bam (microphytobenthos)
phat trién trén bé mat tram tich (Bouillon va cs.,
2008; Kristensen 2008; Leopold va cs., 2013;
Lovelock va cs., 2014; Grellier va cs., 2017; Ha
va cs., 2018). Cac nghién ctru nay dinh lugng su
phat thai khi CO, tir giao dién dat- khong khi tai
san RNM khi thuy triéu xudng thip. Luong khi
CO; giai phong tr mdi truong dat RNM vao moi
truong nude ude tinh trén toan cau vao khoang 62
mmol m™ ngay” (dao dong tir 8 - 224 mmol m™
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ngay™), va luong khi CO, giai phéng tir bé mit
dat vao khi quyén 1a 44 mmol m? ngay" (dao
dong tr 4 — 156 mmol m™ ngay™') (Kristensen
2008; Kristensen va cs., 2011; Leopold va cs.,
2013; Lovelock va cs., 2014). Su bién dong cua
dong CO, phat thai giita cac dia diém nghién ciru
khac nhau cho thiy CO, phét thai chiu anh hudng
cta tinh trang ngép tridu va cac yéu td mdi truong.
Tuy nhién, tbc o phat thai CO, hoan toan khac
nhau giira hai giao dién dat-nuéc va dat-khong khi
c6 thé bi anh hudng mot phan boi cac phuong
phap nghién ctru va tinh toan. Hau hét cac két qua
dd cong b cho thiy viéc xac dinh CO, phat thai
tir thuc té van thdp hon cac gid tri udc tinh, do cac
vi tri do dac duogc lya chon khong cé cac hang dao
cua dong vat va xa vi tri géc cdy ngap man. Sy
thoat khi tir hé thong ré tho va cac 16 hang dao cua
cua cdy dugc cho 1a s€ lam tang lugng CO, giai
phong, dac biét 1a tur cac 16p dét sdu hon vao khi
quyén (Kristensen 2008). Tuy nhién, cac nghién
ctru vé viée phat thai khi CO, tir méi trudng nude
mat RNM vao khi quyén khi thuy triéu 1én cao
van con kha han ché.

CO, phat thai tir giao dién dit-nudc, dat-khong
khi khong dai dién cho tong carbon khoang hoa tir
cic hop chit hitu co c6 ngudn gbc tir RNM.
Carbon hitu co hoa tan trong cic ting dat cua
RNM theo nudc 16 rdng mang ra ving nudc ven
bo khi thuy tridu rat xudng (Maher va cs., 2013;
Call va cs., 2015). Céc hop chét hitu co ndy nhanh
chong bi khoang héa trong cot nudc va chuyén
hoéa mot phan thanh khi CO, giai phong vao khi
quyén, mot phan dién li hinh thanh COs> va két
hop voi cac cation kim loai hoa tri cao tao thanh
két tha va ling dong lai trong tram tich séng, bién
(Kristensen va cs., 2008; 2017). Nhim dinh luong
va tim hiéu sy phat thai CO, tir méi trudng nude
RNM vio khi quyén khi thity triéu 1én cao, nghién
ctru thiét 1ap mot tram quan trac tai mot con lach
tridu trong dién tich RNM tréng tai Vuon Qubc
gia Xuan Thay. Muc dich cua nghién ctu nhim
xéc dinh: (1) bién dong dong khi CO, phat thai tai
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giao dién nude - khong khi theo chu ki thuy triéu
va mua trong nam va (2) dinh lugng gia tri phat
thai trong mot nam tir cac gia tri do dac duogc.

2. PIA PIEM VA PHUONG PHAP
NGHIEN CUU

2.1. Pia diém nghién ciru

Dia diém nghién curu lya chon ving RNM nim
tai vi tri bd Nam clia cira song Hong, tinh Nam
Dinh, mién Bic Viét Nam. Hé sinh thaii RNM
hinh thanh trén cac bai boi tai cira Ba Lat véi dién
tich tong cong khoang 15,000 hecta (Pham and
Mai 2015). Rung ngdp man tai tai day la tham
thuc vat hdn giao cua rimg trong va rimg tai sinh
ty nhién voi ba loai cdy chinh: Trang (K.
obovata), Ban chua (S. caseolaris) va Puéc (R.
apiculata). Khu vuc nghién ctu lya chon 1a mét
con lach triéu ndi v6i kénh chinh, nim gitra di€n
tich rimg Trang trong tir nam 1998 va co vi tri tai
toa d6 20°13°37.6” N Vi d6 Bic va 106°31°42.0”E
Kinh d6 Béng (Hinh 1).
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Hinh 1. Ban do khu vuc nghién cuu va vi tri
quan trdc tai RNM thuéc cira Ba Lat.
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Niam & khu vuc ven bién phia Bic Viét Nam,
rung ngdp man tai ctra Ba Lat c6 déy du cac hinh
thai va dic diém thoi tiét dic trung cua khu vuc
nhiét di gi6 mua. Khi hdu néng 4m mua nhiéu
vao mua mua, va lanh khé vao mua dong, do am
khong khi trung binh tir 80 - 85%. Luong mua
trung binh hang ndm dao dong trong khoang tur
1.750 - 1.800 mm véi hai mua rd rét: mua mua
kéo dai tir thang ndm dén thang chin, mua kho bat
dau tir thang mudi nam trudc va két thuc vao
thang tu ndm sau. Nhiét d§ khong khi trung binh
nam dao dong tur 23,4 tGi 24,5°C va c6 su khac
biét rat rd gitra mua kho (mua déng) va mua mua
(mua hé). Thang lanh nhit 14 thing mudi hai va
thang mot, voi nén nhiét trung binh dao dong
trong khoang tir 16,0 téi 17,1°C, va thang néng
nhit 1a thang Bay, voi nhi¢t d6 trung binh cao hon
29,4°C (Cuc théng ké Nam Dinh, 2016). Chu ki
tridu tai ddy 1a ché do nhat triéu voi bién d6 rong,
16n nhit 1a 3,54 m va nho nhat 1a 0,37 m (Trung
tam Hai vén, 2016)

2.2. Thoi gian nghién ciru

Thoi gian nghién ciru dugc tién hanh trong hai
mua, trong d6 mua kho thuc hién tir ngay 01 dén
ngay 10 thang 4 ndm 2016, va mua mua thuc hi¢n
tir ngay 01 dén ngay 11 thang 8 ndm 2016. Trong
moi mua, nghién ctru dugc tién hanh vao hai chu
ki thay triéu nudc 16n va nudc rong dé tinh toan
cac gia tri CO, phat thai theo phuong thing dimng
trong mdi chu ki.

2.3. Phuong phap nghién ctru

Luong khi CO, hoa tan trong nudc dugc do
bang mot hé thong can bang khi thiét 1ap cho moi
truong nudc theo phwong phap coéng bd trong
nghién ctru cua Frankignoulle va cs., 2001, Abril
va cs., 2006). Mot syringe 16n lam bang nhya c6
duong kinh trong 7 cm, chiéu cao 52 cm va thé
tich 1,539 lit duoc nhdi bing cac vién bi thay tinh
dé tang toi da dién tich tiép xuc giita dong nudc
bom vao va khong khi trong syringe. Nudc bé mit
& do sau 15 cm duoc bom bang bom Viét Nhat
(Seri ZQ-2203-2; 12 Volts, 3 Amps, max flow
5L/phut) qua van diéu chinh véi téc do 1L/phut
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béng hé théng duong 6ng nhya theo chiéu tir trén
xudng dudi qua syringe chira bi thuy tinh. Dong
khi giai phong trong syringe duoc bom tuan hoan
qua van khi v6i tbc do 1L/phut qua hé théng
duong 6ng ndi voi cac bd phan hap thu hoi nudc
va lam sach khi trude khi té1 mady phan tich khi
(IRGA, Licor-840A,
Biosciences, Inc.) dé xac dinh nong d6 CO,. May

hong  ngoai Licor
phan tich khi hong ngoai duoc két ndi tryc tiép
vOi may tinh dé ghi lai gia tri ndng do phat thai do
duogc cua khi CO; (Hinh 2).

Céc may phan tich khi hdng ngoai duoc hiéu
chinh trudc mdi ngay do bang ba loai nong d6 khi:
0 ppm CO, (N, tinh khiét, Air Liquid Inc.), 551 +
11 ppm CO, va 2756 = 137 ppm CO; (Air Liquid
Inc.). Bo dong khi CO, trong nudc trong khoang
thoi gian mdi gidy mot két qua.

Thiét bi ghi

a Syringe

Hinh 2. So d6 minh hoa thiét bi do dong khi CO;
hoa tan trong nuwdc tqi hién truong

Mdi chu ky khao sat va quan tric su phat thai
khi CO, tr moi truong nudc duge thuc hién lién
tuc bat dau tir lac thuy triéu dang 1én dén vi tri
thiét 1ap tram do dac trong con lach tridu (bién do
thay triéu dat do cao ~ 2,2 m) cho t6i khi nude rut
hét khoi lach tridu (bao gdm ca nudc 16 rdng trong
dat khi thuy tridu rat xubng). Thoi gian do dac
trong mdi chu ki tir 15-22 gi¢ tiy thudc vao chu ki
thuy triéu va mua trong ndm (Hinh 3).

Tir néng d6 dong khi CO, trong nudc, nghién
ctru sir dung hai phuong phap dé tinh toan gia tri
CO; phat thai tir moi truong nude vao khong khi.
Céc phuong trinh tinh toan cin cir vao ndng do
khi CO, phat thai do dugc (ppm), va cac thong sd
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nhiét do, d6 min cia nudc, téc d6 gi6 ¢ khoang
cach 2 m phia trén bé mat nudc. Phuong phap thir
nhét str dung phuong trinh trong nghién ciru cta
Raymond va Cole (2001);

FCO, (RC) = ke -

a . (pCO; nuse —pCO» khéngkhi) (1)

Trong @6 F 1a dong khi CO; phat thai tor moi
truong nude (umol m? s); ke la toc d6
chuyén dong cua khi CO,. Hing s nay dugc
tinh tr téc do gi6 do dugc & dd cao 2m phia trén
bé mait nude.

Phuong phép thir hai st dung phuong trinh
trong nghién ctru ciia Borges va cs. (2003).

FCO, (Borges) =¢.k.a.ApCO, (2)

Trong d6 € 1a hé s6 diéu chinh cta qua trinh
trao d6i khi; k 13 téc d6 chuyén dong cua khi CO»;
o 12 hé s6 hoa tan cia CO, va ApCO, 1a bién thién

Mua khé — nwée 16n

4 N 160
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ndéng d6 cua CO, tai giao dién nudc-khéng khi.
Két qua trong nghién ctru nay s& tinh bang gia tri
trung binh cta két qua tinh toan bang hai phuong
phép trén.

Tbc d6 gid, nhiét dd khong khi duge do ¢ do
cao 2 m trén bé mat nude béng may do nhiét do va
téc do gid cam tay (Extech 45170, Taiwan). Luu
lwong nudc ra va vao lach tridu trong mdi gio
dugc do bang luu tdc ké (LS-25, China).

3. KET QUA NGHIEN CUU VA
THAO LUAN

3.1. Bién dong ciia dong khi CO, theo chu ki
thity triéu va theo mua

Dong khi CO; tir giao dién nudc - khong khi
bién dong manh phuy thudéc vao khoang thoi
gian do dac, ché d6 thuy tridu va mua trong
nam (Hinh 3).
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Hinh 3. Nong d¢ khi CO; phat thai tir giao dién medc - khong khi va moi twong quan

véi bién dé triéu trong bon ngay do dac thuc dia

Xu huéng phat thai trong Hinh 3 cho thdy, gia
tri phat thai tir moi truong nudc vao khi quyén co
mdi quan hé chit ch& vé6i chu ki thay tridu. Gia tri
phat thai thdp nhit ghi nhan dugc khi nudc triéu
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lén va dat dinh, va gia tri cao nhat do duoc khi
thuy tridu xudng thip, dic biét 1a tai ché do thuy
triéu nude 16n (spring tide). Khi nudc triéu Xuéng,
lwong CO, phat thai tir bé mit nudce ting dan va

123



dat cuc dai khi thity triéu xudng murc thdp nhat.
Két qua nay duoc li giai 1a khi thuy tridu Ién,
nude tir séng, bién tran vao RNM va dong nudec
nay thuong chira lugng CO, hoa tan twong dbi
6n dinh, din t&i gia tri phat thai kha 6n dinh khi
thiry tridu 1én va dat dinh. Con khi thay triéu
xubng, nudc s& rat ra cac lach triéu va kénh tur
cac dién tich RNM bao quanh; sau do thuy tridu
cang xubng thap, nudc theo 16 rdng trong dat
mang theo rat nhiéu CO, hoa tan. Luong CO,
cao vuot troi nay 1a san phdm cia cac qua trinh
khoang hoa va ho hép cua dong vat, thuc vét
trong cac 16p dat. Két qua thu dugc trong nghién
clru nay ciing twong dong voi cac gia tri da cong
bd trong mot s6 nghién ciru gan day (Maher va
cs., 2013; Maher va cs., 2015; Kristensen va
cs., 2017; Jacotot va cs., 2019). Su phat thai
CO, tir mdi truong nude vao khi quyén trong
mua mua cao hon gia tri thu dugc trong mua
kho ¢ chu ki nudc 16n; tuy nhién gia tri phat
thai tai chu ki nudc rong trong mua kho lai cao

hon so véi trong mua mua. Sy khac biét nay
duoc giai thich 1a trong cac chu ki thuy triéu
khéac nhau, chénh léch bién d6 triéu cang 16n thi
su phat thai CO, s& cang cao khi thay tridu
xubng thap.

3.2. Pinh lugng gia tri CO, phat thai tir moi
trweong nwdc

Can cur vao gia tri lugng khi CO; hoa tan trong
nuée tai mdi khoang thoi gian trung binh 13 1 gid,
két hop v6i cac thong sb 1i hoa cia nude do duogc
tai thoi diém tinh toan (Ha 2019) va tc d6 gio do
duogc, nghién ciu da tinh dugc tong lugng khi
CO, phat thai trong mdi ngay do dac thuc dia theo
cac phuong trinh cia Raymond va Cole (2001),
Borges va cs. (2003).

Két qua thé hién trong Bang 1 cho thdy khi
CO, phat thai tir giao dién nuéc - khong khi dién
ra manh mé vao chu ki nudc 16n. Két qua do duoc
vao chu ki nuée 16n cao hon nhiéu lan so véi két
qua do dugc vao cac chu ki nudc rong, dac biét 1a
vao mua mua.

Bang 1. Dong khi CO, phat thii tir giao dién nuwéc - khong khi trong bon ngay do dac thuc dia

Mita — chu Ki thiy tribu | |2 FCOumne FEO Ty
(g C ha™ ngay™) (g C ha™ ngay™) (g C ha™ ngay™)

Mua kho6 - nude 16n 238,47 571,09 404,78

Mua khé -nude rong 54,19 123,18 88,68

Mua mua - nudc 16n 520,71 1289,65 905,18

Mua mua - nudc rong 19,18 43,36 31,27

Tir cac két qua tinh toan dugc trong cic ngay
do dac thuc dia, nghién ciru da wdc tinh téng
luong khi CO, phat thai tor giao dién nudc —
khong khi tir dign tich RNM khi bi ngép tridu,
cling nhu dong khi CO, mang theo dong nudc khi
thiy triéu 1én va thuy triéu xudng (Ha 2019). Két
qua do dac su bién d6i lugng khi CO, hoa tan
trong nudc triéu cia nghién ciu ndy co cung xu
huéng trong cong bd ciia Maher va cs. (2013).
Trong nghién ciu cua Maher va cs., 2013, cac
thong sé DIC, DOC va POC bién d6i trong lach &

RNM duge x4c dinh ngudn gbe dua vao ddng vi
C", cac tac gia da xac dinh duoc 93 -99% DIC, 89
-92% DOC mang ra khoi RNM c6 ngudn gbc tir
dong nudc ngdm trong dat RNM chay ra, va toc
dd mang ra tuong duong voi luong carbon chua
xac dinh dugc (> 50%, Bouillon va cs., 2008). Su
chuyén van cta dong carbon nay giai thich dong
nudc mang ra tir RNM khi thay tridu xubng va téi
cac vung nudc xung quanh luén qua bao hoa CO,
va CHy4, va lam phat thai mot lugng 16n cac khi
nha kinh nay vao khi quyén.
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Két qua tinh toan cho thay tong luong phat
thai carbon dudi dang khi CO, tor giao dién
nudc-khong khi trung binh 1a 0,15 + 0,03 MgC
ha' nam”'. Két qua so sanh cho thdy tong
luong CO, phat thai tu bé mit nude vao khi
quyén thdp hon 11,67 lan luong phét thai tir bé
mat dat vao khi quyén (1,75 MgC + 0,76 ha™
nim™'; Ha va cs., 2018). Két qua nghién ciru
cho thdy trong moéi trudng nudc, dong carbon
chuyén dich chu yéu theo phuong ngang dudi
dang DIC, DOC va POC trong dong nudc, va ti
16 chuyén dich theo phuong thang dimg la
khong dang ké.

4. KET LUAN

Gia tri CO, phat thai tir bé mat nude khi thay

TAI LIEU THAM KHAO

tridu 1én cao thap hon so véi gia tri phat thai khi
thuy triéu xubng thap do anh huéng tir nuéc 15
rong trong dat RNM. Nghién ctru xac dinh duoc
CO; phat thai trong chu ki nudc 16n cao hon so
voi chu ki nuée rong tir 4,56 1an (mua kho) téi
28,95 1an (mua mua). Gia tri phat thai trung binh
trong miia mua cao gan gip doi gia tri phat thai
trong mua kho (1,90 1an).

Luong carbon phat thai trung binh theo phuong
thang dung tir giao dién nudc-khong khi trong
nghién ctru khé thip, trong tng véi gia tri 0,15 +
0,03 MgC ha' nim™. Do dé, can co cic nghién
ctru sau hon dé xac dinh cac dang chuyén dich cua
carbon theo phuong ngang trong mdi trudng nudc
cua ring ngap man.
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Abstract:
QUANTITATIVE CO, EMISSIONS FROM
WATER -AIR INTERFACE IN MANGROVES

Mangroves are transition wetland located between land and sea. Mangrove ecosystems receive many
interactions on water flows and sediments between river and sea. This study was conducted to
determine the value of CO, emissions from the water-air interface at the planted mangrove area of the
Ba Lat Mouth. The study results idicate that the CO, emission from the water surface depends on the
tidal cycles, the tidal ranges and the seasons. Spring tides release more CO; than the neap tides. The
larger the tidal range, the higher the CO, emissions. The emission value in the wet season is higher than
in the dry season. The average CO, emission value from water-air interface is 0.15 + 0.03 MgC ha’
year™. This value is 11.67 times lower than the amount emission from the sediment-air interface (1.75
MgC +0.76 ha' year™) in our published research in 2018 at the same location.

Keywords: CO,, emissions, mangroves, atmosphere.
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