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Nghién ctiu trii lugng cic bon clia riing ngadp min (RNM) ven bién huyén Kim Son, tinh Ninh Binh dugc
thuc hién vao nam 2020, 2021, thong qua 3 bé chita cac bon (bé chiia cac bon trong sinh khdi thuc vét ¢ trén
mat dat, bé chita cac bon trong sinh khéi thuc vat & dudi mat dat va bé chita cac bon trong dat). Két qua nghién
ctiu cho thay, trii lugng cac bon tich liy trong dat riing cao hon trii lugng cac bon trong sinh khoi cdy trén mat
dat va duéi mat dat (ré) clia riing. Kha ning tich lity cic bon hang nim ctia riing tuong ting véi lugng CO, “tin
dung” (credit) tang theo thadi gian. P6i véi riing trong thudn loai trang, hiéu qua tich lay dat gia tri cao nhat
trong nghién ctiu la R12T véi 15,38 tdn/ha/nam, tiép theo la R11T véi 14,59 tdn/ha/ndm va R10T véi 14,80
tdn/ha/nam. i véi riing ban chua, hiéu qua tich lay dat gia tri cao nhat trong nghién ctiu la R11T véi 51,56
tan/ha/ndm, tiép theo la R12T véi 30,00 tdn/ha/nam va R10T véi 28,87 tain/ha/ndm. Vi kha néng tich lay
cac bon cao trong cay va dac biét 1a trong dat rting, 13 co s khoa hoc d€ xay dung va thuc hién cac Chuong
trinh REDD (Giam phat thai khi nha kinh (KNK)tii mét riing va suy thoai rting) va REDD* (Giai doan sau
cta REDD, Giam phat thai KNK thong qua nd luc han ché mit riing va suy thodi riing, quan ly bén viing tai

nguyén riing, bao ton va nang cao trii lugng cac bon riing) tai cac ving ven bién Viét Nam.
T khoéa: Cdc bon, riing ngdp mdn, sinh khoi, loai trang, loai ban chua.
Nhan bai: 4/3/2022; Siia chita: 8/3/2022; Duyét dang: 11/3/2022.

1. Pat vin dé

Chuong trinh REDD va REDD* la m¢t trong nhiing
chuong trinh c6 nhiéu dong gop tich cuc trong cong tac
xay dung chinh sach, nham nang cao hiéu qua quan ly
riing phu hgp v6i diéu kién ctia Viét Nam. Tuy nhién,
dé tham gia va thuc hién cic chuong trinh nay, Viét
Nam can phai tinh toan dugc trit lugng cac bon riing
hay uéc tinh sinh khdi, trii lugng cac bon riing luu git
va lugng CO, hap thu hodc phat thdi trong qud trinh
quan ly riing.

Kim Son la huyén ven bién nam & cuc Nam cta
tinh Ninh Binh, noi d4y c6 hé sinh thai riing ngadp man
(RNM) phat trién. Tinh dén ngay 31/12/2020, huyén
Kim Son ¢6 614 ha RNM (B Nong nghiép va Phét trién
nong thon, 2021) [1], RNM noi day dugc trong chua
yéu la trang (Kandelia obovata), ban chua (Sonneratia
caseolaris) (Nguyén Thi Hong Hanh va cdng su, 2021)
[3]. D€ danh gia kha nang tich lay cac bon cta riing,

! Trung tam Tu vin va Cong nghé méi trudng
2 Trudng Dai hoc tai nguyén va Moi trudng Ha Noi

nghién ctu tri lugng cac bon tich liy cia RNM trong
ven bién huyén Kim Son, tinh Ninh Binh dugc thuc
hién nham phuc vu quan ly nha nudc vé€ giam phat thai
KNK, cung cép co s& cho viéc dam phan qudc té trong
cac Chuong trinh thuc hién cat giam KNK nhu REDD
va REDD" tai Viét Nam.

2. Ddi tugng va phuong phap nghién ciu

2.1. Déi tugng nghién ciiu

Kiéu riing Iya chon nghién ctiu la rling tréng thuin
loai trang (Kandelia obovata) va rling trong thuan loai
ban chua (Sonneratia caseolaris).

béi tugng nghién ctiu la lugng cac bon tich lay
trong 3 bé chtia: Cac bon trong sinh khéi thuc vat trén
mat dit (than, canh, 1a), dudi mat dat (ré) va lugng
cac bon tich lay trong dat cta riing trang (Kandelia
obovata) trong ven bién xa Kim Trung, riing ban chua
(Sonneratia caseolaris) trong ven bién xa Kim Hai, tinh
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¢ Méi trusng

Ninh Binh vao ndm 2009, 2010, 2011 theo huéng dan
cua IPCC (2006). Ruing trang 10 tudi (R10T) c6 mat
do, duong kinh than, chiéu cao trung binh 1a 7633 cay/
ha, 4,79 - 4,99 cm, 3,86 - 4,40 m; rling 11 tudi (R11T)
la 7067 cay/ha, 5,86 - 5,95 cm, 4,27 - 4,36 m; Ruing 12
tudi (R12T) la 7433 cay/ha, 6,98 - 7,06 cm, 4,39 - 4,48
m. Riing ban chua 10 tudi c6 mét do, dudng kinh thén,
chiéu cao trung binh 1a 1966 cay/ha, 14,18 - 15,35 cm,
10,77 - 10,83 m; R11T la 2067 cay/ha, 15,13 - 16,71 cm,
10,99 - 11,60 m; R12T la 2233 cay/ha, 17,44 - 17,61 cm,
12,01 - 12,06 m.
2.2. Phuiong phap nghién ciiu
a. Phuong phdp bo tri thi nghiém

Tai mo6i khu vuc rting tréong, bo tri 3 tuyén diéu
tra ti dé hudng ra bién, nam sat dé la R12T, tiép theo
la R11T va cudi tuyén 1a R10T. Trén moéi tuyén diéu
tra lap 3 6 tiéu chudn, cac 6 tiéu chuidn dugc lap dua
theo phuong phap nghién ctiu ciia Nguyén Thi Hong
Hanh va cdng su (2017) [3], m6i 6 ¢6 kich 10m x 10m
= 100m?. Khodang cach gitia cdc 6 khodng 100m. Téng
s6 0 tiéu chudn dugc thiét ké 1a 18, trong do riing trong
thudn loai trang 10, 11, 12 tudi la 9 6, rting trong thuan
lodi ban chua 10, 11, 12 tu6ila 9 6.

b. Phuong phdp xdc dinh sinh khéi - cd s6 xdc
dinh lugng cdc bon trong sinh khoi riing

Dbé xac dinh sinh khoi ctia ciy va cta riing, nghién
ctiu da xac dinh mat d¢ va duong kinh thén cay, duong
kinh théan cdy xac dinh bang thudc day do duong kinh
(Forestry Suppliers Metric Fabric Diameter Tape
Model 283d/5m) tai vi tri 30 cm phia trén banh goc doi
v6i loai trang (Kandelia obovata) va tai vi tri 30 cm trén
mait dat doi v6i ban chua (Sonneratia caseolaris). Mat
d¢ ctia cay xac dinh bang cach dém s6 lugng cay trong
moi 6 tiéu chudn (10m x 10m). Dya trén s6 lugng cay
trung binh c6 trong mot 6 tiéu chuén tinh dugc mat do
cay clia moi tudi riing.

Tu két qua do dudng kinh than cay, xac dinh sinh
khéi trén mat dat va dudi mat dat cta ciy bang cach
quy déi tu dudng kinh than cay theo cong thtic sinh
khéi ctia Nguyén Thi Hong Hanh va cdng su (2017)
[3]. Sinh khéi cta cay trang (Kandelia obovata): B =
0’10316 D1)85845’ Btrén mat dit 0’04975 D1)94748’ Bdudi matdit
0,01420 D>'2"¢_ Sinh khdi ctia cdy ban chua (Sonneratia
caseolaris): B = 0,000596 D*04876, B, on mit ax = 0,000318
DV B 4 = 0,000431 D>, Trong do, B: Téng
sinh khoi cta cay, B : Sinh khéi trén mat dat

trén mat dat”
ctia cay, B, . ... :Sinh khoi dusi mat dét ctia cay. D:
Dbudng kinh than ciy do tai thuc dia.
Sinh khoi trén mat dat va dudi mat dit cta riing
dugc tinh bang t6ng sinh khdi trén mat dat va dudi mat
dat cua cay v6i mat do cay cua ring.
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¢. Phuong phdp xdc dinh cdc bon tich liy trong
sinh khoi cdy
Tu sinh khéi ctia cay va riing xac dinh lugng céc
bon tich lity trong sinh khoi bang cach nhén sinh khoi
cay hay sinh khoéi ctia riing v6i hé s6 chuyén déi sinh
khéi sang cic bon. Ap dung hé s chuyén d6i clia
Nguyén Thi Hong Hanh va cong su (2017) [3]. D6i
v6i loai trang (Kandelia obovata) hé s6 chuyén dai tu
sinh khéi 1a 0,4955 (hay 49,55%). D6i véi loai ban chua
(Sonneratia caseolaris) hé s6 chuyén d6i ti sinh khéi 1a
0,4953 (hay 49,53%).

d. Phuong phdp xdc dinh ham luigng cdc bon
trong dat

Ldy mau ddt: Sti dung khoan 14y mau déit cta My
v6i Modem HUNIwilde, c6 chiéu dai 120 cm, ldy mau
lan lugt tu tang dat sau xuoéng 100 cm, dung thude do
va lay dat phén tich & cac do sau 0-20 cm, 20-50 cm,
50-100 cm. Sau d6 dem mau dét vé Phong thi nghiém
moi trudng, Trudng Dai hoc TN&MT Ha Noi dé xti ly
va phén tich. S6 lugng méau dat phan tich cac bon cho 2
ki€u rling 1a 108 mau.

Xac dinh ham lugng cac bon hiiu co (%) trong dat:
theo phuong phap Chiurin (Lé Van Khoa va cdng su,
2000) [6].

Xac dinh tri lugng cac bon trong dat theo cong
thiic ctia Nguyén Thanh Ha, 2004 [2].

e. Phuong phdp danh gid kha ndng tao bé chita cdc
bon ciia RNM

Dbanh gia kha ning tao bé chiia cac bon trong dit ctia
RNM theo IPCC(2006) [5], dua vao cac 1an diéu tra xac
dinh trii lugng cac bon & cac bé chua, tinh toan do tang,
giam binh quan ctia lugng cac bon theo cong thiic:

Aty — Aty
. tz— &

Trong do6: AB: Tin chi cac bon trong mét khoang
thoi gian; At: Trii lugng cac bon nghién ctu tai thoi
diém nghién ctiu t ; At: Tri lugng cac bon nghién ctiu
tai thoi di€ém nghién ctu t,.

3. Két qua nghién ctu

3.1. Lugng cdc bon tich lity trong sinh khéi trén
mdt ddt ciia riing trang va bdn chua khu vic nghién ciiu
Lugng cac bon tich liy trong sinh khoi trén mat dat
cua riing trong loai trang va ban chua dugc thé hién &
Bang 1.

Két qua nghién ctiu Bang 1 cho thdy, 6 cing mot
thoi diém nghién cdu, lugng cac bon tich lay trong sinh
khéi trén mét dit cua riing ban chua 10, 11, 12 tudi dao
dong trong khodng 21,62 - 60,80 tin/ha cao hon lugng
cac bon tich lay trong sinh khoi trén mat dét cta riing
trang 10, 11, 12 tudi (dao dong trong khoang 3,98 - 8,24
tan/ha). Sy tich liy cac bon trong sinh khoi trén mat
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Bang 1. Lugng cic bon tich lity trong sinh khdi thuc vat (tdn/ha) trén mat dit cia riing trang va ban chua & cac d6 tudi

khac nhau
Tudi Nam Riing trang Riing ban chua
riing trong Thang 10 nam 2020 | Thang4 nam 2021 Thang 10 nam 2020 Thang 4 nam 2021
R12T 2009 8,06 * 0,58 8,24 + 0,51 53,16 | + 0,67 60,80 * 0,68
R1IT 2010 5,45 + 0,53 5,61 + 0,48 27,88 + 1,12 45,21 + 0,97
R10T 2011 3,98 * 0,38 4,30 + 0,31 21,62 + 0,38 30,11 * 0,37

Bang 2. Lugng cac bon tich lity trong sinh khéi du6i mat dat (tdn/ha) caa riing trang va ban chua theo tudi riing khu vuc

nghién ctu

Tubi Nam Loai trang Loai ban chua

ring trong Thang 10/2020 Thang 4/2021 Thang 10/2020 Thang 4/2021
RI12T 2009 3,23 + 0,18 3,31 + 0,16 11,65 + 0,29 13,24 + 0,29
RIIT 2010 2,12 + 0,17 2,18 + 0,15 6,69 + 0,44 10,18 + 0,39
RI10T 2011 1,49 + 0,12 1,62 + 0,09 5,40 + 0,18 7,16 + 0,17

dat c6 su khac nhau gitia riing trang va ban chua la do
dac diém sinh trudng ctia cay riing, ciy ban chua phat
trién t6t hon ciy trang dong thoi tudi riing cang cao thi
su tich laty sinh khoi cua cay cang 16n, phu hgp véi quy
luat phat trién tu nhién cta cay.

Két qua nghién ctiu da chi ra rang, lugng cac bon tich
lay trong sinh khdi trén mat dat cta riing phu thudc vao
thanh phan loai, cdu tric va mét do cta cay rting.

3.2. Lugng cdc bon tich lity trong sinh khoi duéi
madt ddt cia riing trang va bdan chua khu vic nghién ciiu
Tu lugng cac bon tich lay trong sinh khéi dudi mat
dat ctia cay va mét do riing, tinh dugc lugng cac bon tich
lay trong sinh khoi duéi mat dat cua riing (Bang 2).

Két qua nghién ctu cho thdy, ¢ cung thoi di€ém
nghién ctu, tuong tu lugng cac bon tich lay trong
sinh khoéi trén mat dat cta riing, lugng cac bon tich
lay trong sinh khoi dudi mét dat cta riing cling tang
theo tudi riing, 16n nhat R12T, tiép dén la R11T, thdp
nhat la R10T. Diéu nay c6 thé€ ly giai la do rling cang
nhiéu tudi, ré ciy cang phat trién, sinh khéi ré cang
tang, lugng cac bon hap thu dugc cang nhiéu.

So sanh lugng céc bon tich lily trong sinh khoi trén
mat dat voi dudi mat dat cta ring thay, lugng cac bon

tich liy trong sinh khoi trén mat dat cao hon lugng cac
bon tich lity trong sinh khéi duéi mét dat cua riing. Két
qua nghién ctu phtt hgp v6i nhan dinh cia Nguyén Thi
Hoéng Hanh va cong su (2017) [3], lugng cac bon tich
lay trong sinh khoi trén mat dat cta riing riing chiém
ty 1& 60 - 75 % lugng cac bon trong sinh khoi téng s6
clia ring.

3.3. Lugng cdc bon tich lity trong ddt riing trang,
bdn chua khu vuc nghién ciiu

Két qua nghién ctu vé trii lugng cac bon tich lay
trong ddt riing trang va ban chua 10, 11, 12 tudi khu
vuc nghién ctu dugc thé hién trong Bang 3.

Két qua nghién ctiu Bang 3 cho thdy, lugng cac bon
tich lay trong ddt RNM ting theo tudi cua riing, gid
tri cao nhét la R12T, ti€p theo 1a R11T va thap nhét la
R10T. Két qua nghién ctiu cho thdy trong RNM c6 anh
hudng dén su tich lay cac bon trong dat riing, lugng
roi (canh, 14, ...), ré ctia cay la nguén dong gép cac bon
quan trong cho dét riing, goép phan tao cho dat riing la
bé chiia cac bon. Lugng cac bon tich lity trong dat riing
trang 10 dén 12 tudi dao dong trong khodng 163,41 -
192,62 tdn/ha cao hon rting ban chua (138,51 - 163,17
tdn/ha).

Bang 3. Trii lugng cic bon (tin/ha) trong dit riing trang, ban chua 10, 11, 12 tudi

Do sau Riing trang Riing ban chua
cua dét Thang 10/2020 Thang 4/2021 Thang 10/2020 Thang 4/2021
(cm) RI2T | RIIT | R10T | RI12T | R1IT | T10T | RI2T | R1IT | R10T | RI2T | RIIT | R10T
0-20 | 64,92 | 58,50 | 48,99 | 66,47 | 60,55 | 51,73 | 54,33 | 47,52 | 43,87 | 56,51 | 49,23 | 46,53
20-50 | 60,64 | 61,09 | 5828 | 6390 | 62,20 | 60,83 | 51,41 | 42,90 | 3630 | 52,97 | 46,26 | 52,39
50-100 | 59,63 | 55,67 | 5515 | 62,25 | 60,59 | 57,79 | 51,67 | 50,07 | 44,33 | 60,70 | 61,96 | 51,77
0-100 | 185,19 | 176,26 | 163,41 | 192,62 | 183,33 | 170,36 | 157,40 | 14549 | 138,51 | 163,17 | 150,45 | 142,69
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Bang 4. Panh gia kha nang tao bé chia cic bon (tdn/ha/niam) cua riing trang, ban chua theo tudi riing tai khu vuc

nghién ciu

Trii lugng cac | Kha ning tao bé chiia cic bon cua riing trang Kha ning tao bé chiia cic bon cua riing trang
bon R12T R11T R10T R12T R11T R10T
Cic | CO, | Ciac | CO, | Cac | CO, | Caic | CO, Céc CO, | Cic | CO,
bon | tuong | bon | tuong | bon | tuong | bon | tuong | bon | tuong | bon | tuong
tich | dng | tich ung | tich | tGng | tich | dng |tichldy| dng | tich | tng
lay lay lay lay lay
C trong SK 0,36 1,34 0,32 1,16 0,64 2,35 15,28 | 56,08 | 34,66 | 127,19 | 16,99 | 62,34
trén mat dat
C trong SK 0,16 0,58 0,13 0,49 0,26 0,96 3,18 11,67 6,98 25,62 | 3,52 12,92
dudi mat dat
C trong dat 14,86 | 54,54 | 14,14 | 51,89 | 13,90 | 51,01 | 11,54 | 42,35 9,92 36,41 8,36 | 30,68
rung
Ctichliaycua | 1538 | 56,46 | 14,59 | 53,54 | 14,80 | 54,32 | 30,00 | 110,10 | 51,56 | 189,22 | 28,87 | 105,94
rung

Kha nang tich lély cac bon trong dat rting phu thudc
vao loai cdy, dia hinh va tu6i cua riing. Nhan dinh nay
tuong tu nhan dinh ctia Nguyén Thi Hong Hanh va
cong su (2017) [3] khi nghién ctu vé dinh lugng céc
bon ctia riing trong thuan loai trang, ban chua va riing
hoén giao hai loai trang va ban chua. Tac gia cho rang,
riing trong thudn loai trang c6 kha nang tich lay cac
bon trong dit cao hon rting trong thuan loai ban chua
va riing trong hon giao hai loai trang va ban chua. Nhu
vay, kha nang tich lay cac bon trong dit phu thudc vao
tudi cla ring, c6 nghia la phu thudc vao sy gia ting
sinh khoi ctia cay riing, dac biét 1a sinh khdi ré cay.

3.4. Ddnh gid kha nang tao bé chiia cdc bon cia
riing trong thudn loai trang, ban chua tai huyén Kim
Son, tinh Ninh Binh

Dua theo hudng dan ctia IPCC (2006) [5], danh gid
kha nang tao bé chuia cac bon ctia riing thong qua 3 bé
chtta: (1) bé chuia cac bon trong sinh khdi trén mat dat,
(2) bé chtia scac bon trong sinh khéi dudi mét dat va
(3) bé chuia cac bon trong d4t. Dya vao hai dgt diéu tra
xac dinh trii lugng cac bon & cac bé chua, tinh toan do
tang, giam binh quan cta lugng cac bon cua riing. Két
qua nghién ctu dugc thé hién tai Bang 4.

Kha nang tich liy cac bon ctia rling trong thuan loai
trang thap hon so véi rling ban chua. Kha nang tich
lay cac bon cua riling trang cao nhét la R12T véi 15,38
tin/ha/nam (tuong ing véi lugng CO, la 56,46 tan/ha/
ndm), tiép theo la R11T véi 14,59 tdn/ha/ndm (tuong
ting véi lugng CO, la 53,54 tdn/ha/nam) va R10T véi
14,80 tan/ha/ndam (tuong ung véi ligng CO, la 54,32
tan/ha/nam). Kha nang tich liy cac bon ctia riing trong
thuan loai ban chua cao nhat 1a R11T véi 51,56 tAn/ha/
niam (tuong ung véi lugng CO, la 189,22 tin/ha/nidm),
ti€p theo 1a R12T véi 30,00 tin/ha/ndm (tuong ting véi
lugng CO, 1a 110,10 tin/ha/nam) va R10T vdi 28,87

32 | Chuyén d@é |, thang 3 nam 2022

tin/ha/ndm (tdong ting vdi lugng CO, la 105,94 tan/
ha/nam).

Két qua nghién ctiu cho thdy, rting ngap mén tich
luy moét lugng dang ké cac bon trong sinh khéi cay va
trong dat rting. Vi vdy, viéc trong, bdo vé RNM la rét
quan trong. Kha néng tich lity cac bon cao cia RNM la
yéu t6 cin thiét d€ xay dung va thuc hién cac chuong
trinh cdt gidm khi nha kinh nhu REDD, REDD* tai céc
viung ven bién Viét Nam.

4. Két ludn

Trii lugng cac bon tich lay trong dit riing cao hon
trit lugng cac bon trong sinh khoi ciy trén mat dat va
dudi mat dét (ré) cua ring.

Kha nang tich lity cac bon hang nam cua rting tuong
ting v6i lugng CO, “tin dung” (credit) tang theo thai
gian. D6i véi riing trong thuan loai trang, hiéu qua tich
luy dat gia tri cao nhat trong nghién ctiu nay la R12T
v6i 15,38 tin/ha/nam (tuong ung véi lugng CO, la
56,46 tan/ha/nam), ti€p theo 1a R11T véi 14,59 tan/ha/
nam (tuong dng véi lugng CO, 1a 53,54 tan/ha/ndm)
va R10T véi 14,80 tan/ha/nam (tuong tng véi lugng
CO, la 54,32 tan/ha/ndm). D6i véi riing ban chua, hiéu
qua tich lay dat gia tri cao nhat trong nghién ctiu nay
la RIIT véi 51,56 tdn/ha/ndm (tuong tng véi lugng
CO, la 189,22 tdn/ha/nam), tiép theo la R12T véi 30,00
tin/ha/ndm (tdong ting vdi lugng CO, 1a 110,10 tan/
ha/nam) va R10T véi 28,87 tan/ha/nam (tuong ing véi
lugng CO, 1a 105,94 tin/ha/nam).

Vi kha nang tich lity cac bon cao trong cay va dac
biét 1a trong dét riing, 1a co s khoa hoc d€ xay dung va
thuc hién cac Chuong trinh cit gidm KNK nhu REDD,
REDD* tai cac ving ven bién Viét Namm
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STUDY ON CAC BON STOCKS IN MANGROVES PLANTED ALONG
THE COASTAL OF KIMSON DISTRICT, NINH BINH PROVINCE

Tran Duc Tuan'
Nguyen Thi Hong Hanh, Le Dac Truong?
! Center for Environmental consultancy and Technology

?Hanoi University of Natural resource and Environment, EJC Joint Stock Company

ABSTRACT

The study on cac bon stocks in mangroves planted along the coast of Kim Son district, Ninh Binh province
is carried out in 2020, 2021, through 3 cac bon sink (cac bon sink in aboveground plant biomass, cac bon in
subterranean plant biomass and soil cac bon sink). Research results show that the cac bon stock accumulated
in forest soil is higher than the cac bon stock in the aboveground and below ground (root) tree biomass of
the forest. The annual capacity of forests to accumulate cdc bon corresponds to an increase in CO, “credits”
over time. For Kandelia obovata forest, the highest cumulative efficiency in this study was R12T with 15.38
tons/ha/year, followed by R11T with 14.59 tons/ha/year and R10T with 14.80 tons/ha/year. For Sonneratia
caseolaris forest, the highest cumulative efficiency in this study was R11T with 51.56 tons/ha/year, followed
by R12T with 30.00 tons/ha/year and R10T with 28.87 tons/ha/year. With the high ability to accumulate cac
bon in trees and especially in forest land, it is a scientific basis for building and implementing greenhouse gas
reduction programs such as REDD, REDD" in coastal areas of Vietnam.

Key words: Cacbon, Mangroves, Biomass, Kandelia obovata, Sonneratia caseolaris.
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