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Tém tit: Myc dich ciia bai bio nay 1a xac dinh mdi twong quan giira luong CO; trao doi
thuan cua hé sinh thai (NEE) v6i nhiét d6 khong khi trong qua trinh quang hop cua thue vat
ngdp man, dya trén chu01 s0 liéu do dac tai thap quan trac khi hau & rimg ngdp min Can
Gio. Pau tién, chudi s liéu quan tric vé NEE va nhiét do khong khi tir thang 6/2019 dén
5/2020 dugc Kiém tra tinh ddng nhat vé mat dit liéu dua trén cac kiém dinh Pettitt va kiém
dinh dong nhat d6 1éch chuan thong thudng (Standard Normal Homogeneity Test-SNHT).
Tlep theo, nhém nghién ctru sir dung phuong phap xu thé Sen va kiém dinh Mann—Kendall
dé danh gia mirc y nghia théng ké cua chudi sé liéu NEE va nhiét do 'khong khi. Két qua
phan tich cho thay, véi mirc y nghia 0,05, gia tri do dac NEE c6 xu thé giam trong khoang
thoi gian do dac, khoang —1,23x10~7 (gC/m?.phut)/30 phut va nhiét 6 khong khi c6 xu thé
tang 2,69x107° (°C/30 phut) theo phuwong phap danh gia xu thé Sen. Cudi cung, twong quan
gitra NEE va nhiét do khong khi trong qué trinh quang hop cua thuc vat ngdp man dugc xac
dinh dya trén twong quan tuyén tinh. Vi mic y nghia 0.05 trong 1 nam lién tuc do dac NEE
¢6 twong quan nghich, tuy nhién, chi c6 1,4% su thay dbi cia NEE duoc giai thich bai nhiét
d6 khong khi theo phurong trinh hdi quy tuyén tinh y =—0,237x + 6,551, xu thé can trén y =
—0,207x + 7,400 va xu thé can dudi y =0,267x + 5,703. Va cling & muc y nghia do, nghién
ctru da x4c dinh dugc mdi twong quan tuyén tinh gitra NEE va nhiét d6 khong khi vao mua
mua va mua kho 1an luot 1a y =—0,003x + 0,089 va y = —0,498x + 13,641.

Tur khéa: Tuong quan tuyén tinh; Tinh ddng nhat; Luong CO2 trao d6i thuan ciia hé sinh
thai (NEE).

1. Mé dau

He¢ sinh thai (HST) 1a mot trong nhiing ddi tuong chiu tac dong 16n tir thay doi lugng
mua va nhiét d¢ tang (nhitng biéu hién ciia bién doi khi hau) c6 thé tao ra nhing tac dong bat
loi tiém tang ddi voi da dang sinh hoc [1]. Cong udc da dang sinh hoc (PDSH) cho biét rang
vao cudi thé ky nay, nhiéu loai va HST s& phai vat 1on dé thich nghi véi su thay ddi cua thoi
tiét, khi hau va ty 1€ tuyét chiing s€ tang 1én. Mot s6 khu béao tdn canh quan vé kinh té—x4 hoi,
vin hoa va khoa hoc hodc 1a dai dién, 1a doc nhét hay 13 c¢6 tam quan trong vé tién hoa hay
cho céc qua trinh sinh hoc & céc ddo hodc ven bién, cira song s€ bi mét hodc bi thu hep. Do
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moi truong séng thay ddi s& tao diéu kién cho cac loai dong thuc vat ngoai lai xam nhép, phat
trién [2]. HST rung ngap man (RNM) la mot trong cac HST ¢ ngudn tai nguyén da dang
sinh hoc rat phong pht. Ngoai gi4 tri vé da dang sinh hoc, HST RNM con gop phan trong
giam thleu thién tai. Cac nghién ctru cho thay, hé thdng ré day dic cua cac loai cdy RNM cb
tac dung rat 16n trong viéc bao vé dat ven bién va ving cira song. Cac thdng ké khoa hoc cho
thay, cac dai RNM ven bién Viét Nam gop phan giam it nhat 20-50% thiét hai do béo, nude
bién dang va song than gy ra. Dic biét, hé thdng RNM trong ven dé con dong vai tro 1a tim
la chan xanh, giam 20-70% nang luong cua song bién, dam bao an toan cho cac con dé bién,
gitp tiét kiém hang nghin ty ddng cho viéc duy tu, stra chita dé bién [3].

Hién nay, dd c6 nhiéu cong trinh | nghién ctru danh gia anh huong cua cac yéu t khi hau
dén RNM, dic biét 1a su thay ddi vé nhiét do, do Am, nong d6 COy, lugng mua. RNM tu
nhién thich nghi tot véi su bién dong hang ngay cua ché d6 nude va nhiét do khong khi. O
khu vuce nhiét déi Thai Binh Duong, RNM tai khu vuc nay c¢6 kha nang thich trng véi su thay
d6i nhiét 6 khong khi dinh ki theo mua. Tuy nhién, tham thuc vat nhiét d6i (bao gdm ca cac
khu RNM) cling ¢6 nguy co bi “stress” nhiét khi nhi¢t d§ dai duong tang 0,1 °C mdi thap ky,
tac dong trc ché ting trudng cua nhiét dd duoc chi ra qua nghién ciru ctia Short va cong sur
d6i voi RNM ven bién Caribbean [4]. Nhiét ¢ khong khi anh huong dén sy quang hop, su
mat nudc, su thoat hoi nudc va sy mat mudi cia RNM [5]. Theo nghién ctru [6] RNM co
ning suit ting truong cao nhét trong khoang nhiét do 15-25 °C. Stress nhiét bat dau anh
hudng dén ré va cay con ¢ khoang 35 °C. Ngoai ra khi nhiét d6 14 trén 30°C s& lam giam kha
nang sinh hoa ctia diép luc dan dén lam giam qua trinh quang hop, giam kha ning hap thu
carbon cia RNM [7-9]. Dac biét khi nhiét d§ khong khi dat 38—40 °C, 14 cay s€ ngirng quang
hop [8, 10].

Tai Viét Nam, trong nhirng nim gin day ciing da c6 cac cong trinh nghién ctru vé anh
hudng tir sy thay ddi cac yéu t khi hau (nhu nhiét do, do am, lugng mua) trong mbi quan hé
dbi voi cac HST ngap nude ven bién va RNM. Pang ké 13 cac cong trinh: “Bién ddi khi hau
va da dang sinh hoc ¢ Viét Nam” [11]; “Nghién ctru kha nang ¢d dinh carbon ciia RNM trong
Khu Dy trit sinh quyén Can Gio, thanh phd H6 Chi Minh” [12]; “Nghién ctru anh huong cua
BDKH dén khu hé thyc vat RNM Can Gid va de Xudt cac giai phap bao v€” [13] nhung cac
nghién ctru nay moi chi dwa ra anh huong yéu tb muc nudce bién dang dén HST, cac cac yeu
t6 khi hau lién quan nhu nhi¢t d§ khong khi, d¢ a am, luong mua, nong do COy, ... chua dé
cap dén va mbi twong quan gitra NEE v6i nhiét d6 khong khi, d6 am, lugng mua khong dugc
tinh toan. Trong pham vi nghién ctru nay, phuong phap kiém nghiém tinh dong nhat, phuong
phap danh gia xu thé Sen va kiém dinh Mann—Kendall, phuong phap twong quan tuyén tinh
duogc sir dung dé xac dinh ¢ hay khong twong quan giita NEE véi nhiét 6 khong khi do dac
tai RNM Can Gio. Pay dugc xem 1a 14 phoi xanh ciia thanh phé HO Chi Minh (TP. HCM) va
bé chtra cacbon, dong vai tro quan trong d6i véi can bang Oz va CO, trong khi quyén [14].

2. Phuwong phap va sd liéu

2.1. Khu vuc nghién cuu

RNM Can Gid nam trong huyén Can Gid ctia TP. HCM. Pay 1a ving dat phu sa boi tu
nam & cira séng 16n thudc hé thong song Pong Nai, Sai Gon va Vam Co. Phia dong tiép giap
v6i tinh Dong Nai va Ba Ria—Viing Tau. Phia tdy giap voi tinh Tién Giang va tinh Long An.
Phia bic giap véi huyén Nha Bé. Phia nam giap véi bién Pong (Hinh 1). Khu vuec RNM gidi
han trong pham vi dia 1y tir 10°12°14” — 10°37°39” d6 vi Bac dén 106°46°12” — 107°00°50”
d6 kinh Bong [12-13].

Tram quan trac khi hau Can Gio (thap quan tric) dugc xay dung trong khu vuc Tram
Nghién ctru, img dung va thir nghiém Can Gio thudc Trung tdm Nhiét doi Viét-Nga (Hinh
1), tram cao 36 m, d6 cao so véi muc nudc bién khoang 0,6-0,7 m va toa d6 10°27°15.2” do
vi Béc, 106°53732.4” d6 kinh bong. Muc dich thanh 13p tram 1a quan tric dong nhiét, hoi
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nudce, khi CO2 va mot s6 thong s6 khi hau khac (nhu: cam bién birc xa Mat Troi dén va di,
luong mua, vén tdc gio, hudng gi6 6 d6 cao 2 m va 32 m) cua HST RNM Can Gio. Tram bat
dau di vao hoat dong va truyén sb liéu vé tir thang 3/2017 [15].

& -
7 . BINH DUONG

ST ~.
: ~ TAYNINH 7~
AM e

DONG NAI

5 "\,.: % <'
BA RIA
VUNG TAU

N /RYMCAN GIO

_TIEN GIANG

. . BENTRE
VINHLONG

%
A . -

A\ TRA VINH

Hinh 1. Vi tri Tram quan tric khi hau Can Gio.

2.2. 86 liéu sir dung

Trong nghién ctru ndy, s liéu ndng do6 CO, va nhiét do khong khi str dung 1a tir thang
6/2019 dén thang 5/2020 do dac tai thap quan tric, v6i tan suét ghi luu sé liéu 30 phat/lan,
tong cong 17562 sb liéu. Nong do trao d6i CO, dugce do bang may do gi6 siéu 4m ba chiéu
(Gill Instruments Limited Hamsphire, Vuong Qudc Anh) va may phan tich khi hong ngoai
(LI-7500 RS Open Path CO»/H,0O Gas Analyzer, LI-COR, Utah) lap dat trén thap ¢ do cao
32m (Hinh 1) [15]. Nhiét d6 khong khi, dugc ghi nhan bang thiét bi HMP45C va thiét bi
TE525WS-L (Campbell Scientific, Inc., Logan, Utah) nham khao sat xu hudng bién dong
ctia qud trinh trao d6i COs tai khu vuc nghién ctru theo cac bién khi hau [15].

Téng lugng CO; trao d6i thuan ciia hé sinh thai (NEE) duoc ude tinh thong qua gia tri
do dac nong do CO; trao di trong khoang thoi gian trén cia RNM Céan Gid bang phuong
phap Eddy Covariance (phuong phap EC). Phuong phap nay dugc danh gid c6 co s¢ khoa
hoc r0 rang, do tin cay cao [16—17]. Hién nay, phuong phap EC dang duoc st dung rong rai
tai cac khu rirng nhiét doi [18-19], cac khu rirng nhié¢t déi [20-21] va tai rirng ngdp man [22].

2.3. Phwong phdp kiém tra tinh dong nhat

2.3.1. Phuong phap kiém tra tinh dong nhat

Tir lau cac nha nghién ctru khoa hoc dd nhén ra rang dit liéu khi hau khong dong nhét 1a
mot ngudn thong tin nghéo nan cho nghién ctru khi hgu. Cac nha thiy van thuong su dung
phan tich duong cong cuong do gap d6i dé c6 duoc thong tin dong nhat tuong d6i ctia chudi
dir liéu lugng mua hay danh gia moi tuong quan gilra nhirng yéu t6 khi hau v6i nhau [23].
Trong thuc té, nhiéu cach dé kiém tra tinh ddng nhit cua dir liéu, trong d6 don gian nhat la
xéc dinh cac gia tri tham chiéu ma Iy tudng nhat 13 x4c dinh tir cac tram chat luong tot xung
quanh tram hay khu vuc nghién ctru. Nhung mét van dé c6 thé thay rd, d6 1a khong thé xac
dinh trudc cac tram nao dong nhét va c6 chat lugng tét, co sé khoa hoc 1a khong co. Vi vy,
chudi s liéu khi hau nhiéu ndm thuong s& bi anh huong do thay ddi thiét bi, vi tri, cao do,
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tréng cdy, may do bj 16i hay quan sat vién méi, ... [23]. Xac dinh tinh déng nhat ciia chudi
dir liéu 1a mot bude kiém tra quan trong dé nhan blet dir liéu c6 thé sir dung dugc hay khong,
kiém nghiém cac gia thiét thong ké trong linh vyc khi hau, khi twong, thuy vin thong qua
nhirng cong thirc thue nghiém di dugc chimg minh qua thuc nghiém va rat nhiéu cong trinh
nghién ctru trich dan [24].

Dau tién, chudi s6 liéu NEE va nhiét d6 khong khi do dac tir 6/2019 dén 5/2020, trong
12 thang v6i 17562 s6 liéu duge xir 1y bang phan mém Microsoft Excel 2016. Thir hai, kiém
nghiém Pettitt va SNHT duoc sur dung trong kiém tra tinh déng nhét caa chudi sb lidu do dac,
mirc ¥ nghia trong kiém nghiém 1a 0,05 (a = 0,05), chudi dugc xem 1a dong nhét néu gia tri
p 16n hon a (Ho), nguoc lai chudi bi nghi ngo ve tinh ddng nhat (Ha) [25]. Pettitt’s test duoc
dua ra dau tién boi Pettitt (1979), la kiém nghiém phi tham so Do d6, gia tri ctia chudi dir
liéu khong can gia dinh 1a phan bd chuan [25-26]. Cong thirc vé kiém nghiém Pettitt c6 dang:

Chudi s liéu quan tric (X) c¢6 d6 dai tir 1 dén N.

Pr=2+YK r,—k(N—-1); k=1,2,...,N (1)
Trudng hop dir li€u gidn doan tai ndm y khi gia tri Px cuc dai bang vdi Py:
Py =max |P| (v6i 1l <y <N) ()

Kiém nghiém SNHT duoc phat trién dau tién boi Alexandersson (1986) dé xac dinh
nhing sy thay do6i cua chudi dir lidu do dac. Kiém nghiém SNHT dé ap dung nhting gia tri
thong ké ctia chudi s6 liéu do dac de so sanh tram quan tric v6i trung binh nhiéu vi trj [27—
28]. Gia thiét dong nhat dua ra giéng véi kiém nghiém Pettitt. Alexandersson da dua ra chi
sO thong ké Ty dé so sanh gia tri trung binh giita v nim dau tién véi (n—v) nam cudi [23].

2 = _ (@i-9 3)
Sq
’ Tv=vZ? + (n—v)z3,véiv=1,2,...,N 4)
Trong d6 q la s6 li¢u (1, 2, ..., n dit li€u)
_ _ 1lqy
Z1 = v i=1%j
_ 1
Zp = = Licv+1Zi )

Trong trudng hop sb liéu v nam dugc xem khong dong nhat khi:
Tp = max{T,} (6)
Va gia tri To dugc tinh todn mo phdng véi mirc y nghia 0,05.

2.3.2. Phuong phap kiém nghiém phi tham s Mann—Kendall (M—K test)

Kiém nghiém Mann—Kendall dugc sir dung dé kiém tra xu thé bién d6i cua cac yéu t6
khi twong thuy van theo thoi gian. M—K test so sanh do 16n twong dbi cta cac phan tir trong
chudi dit liéu, diéu nay co thé tranh duoc céac gia tri cuc dai hodc cuc tiéu cuc bd cua chudi
s6 lidu [29].

Gia thiét rang c6 mot dir lidu x; theo chudi trinh tu thoi gian (x1, X2, ... Xa V6i x; biéu dién
s6 liéu tai thoi diém 1), mdi gia tri dit liéu tai mdi thoi diém duogc so sanh véi cac gia trj trén
toan chudi thoi gian. Gia tri ban dau cta thong ké M—K test, S 1 0 (nghia 1a khong cé xu
thé). Néu mot dir liéu & mot thoi diém sau 16n hon gid tri cua dit liéu & mot thoi diém nao do
trude ddy, S duoc ting thém 1; va nguoc lai. Xét chudi x1, X2, ..., Xa biéu dién n diém dit liéu
trong d6 xj 1a gia trj dir liéu tai thoi diém j. Khi d6 chi sé théng ké M—K test, S duoc tinh boi
[30-31].

N-1 N
S = Z Zsign(xj -X;) (7
i=1 j=i+l
1 khi Xi — xj >0
— Trong do: sign(x; —x;)§ 0khix; —x; =0 (8)

—1khlxl_xj <0
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— Gia tri S > 0 chi xu thé ting, S < 0 chi xu thé giam.
— Tuy nhién can phai tinh toan xac xuat di kém véi S va n dé xac dinh muc y nghia cuia
xu hudng. Phuong sai ciia S dugc tinh theo cong thirc:

1
VAR(S) = [n(n—1)(2n +5) - Yo-1ty (& = D2 + 5)| )
— Trong do6 g 1a s6 cac nhom co gia tri giong nhau, t, 1a s6 phan tir thugc nhom thir p.

— Gia tri chuan Z cta S tuan theo dinh ludt phan phdi chuan.
S-1

= ARG 725 >0 (10)
Z2=0,S=0
S+
Z= —[VAR(S)]l/Z'S <0 (11)

— Z ¢6 phén phdi chuan N(0,1), ding dé kiém dinh chudi c6 xu thé hay khong véi muc
y nghia cho trudc (trong nghién ctru nay dung « = 0,05).

— Hé sb twong quan Kendall (7): 7 = %, v6i D 1a gia tri 16n nhat c6 thé cua S, —1 <
T<l1.

2.3.3. Phuong phap dénh gia xu thé Sen (Sen’s slope)

Dé xac dinh d¢ lon cua xu thé chudi Q (46 doc duong xu thé) ta dung udc luong Sen
dugc dua ra lan dau vao nam 1968 [32]. Trong d6 Q 1a median cua chudi n (n—1)/2 phan tu;

Q medlan{

} v6ii=1,2,....n—1; j>1i; Q >0 chudi c6 xu thé tang va nguoc lai.

2.3.4. Phuong phap tuong quan tuyén tinh

Trong nghién ctru phuong phap tuong quan tuyén tinh duoc st dung dé xac dinh mbi
tuong quan giita hai yéu t6 NEE véi nhiét do khong khi. Phuong phap xu thé tuyén tinh
thuong duoc st dung vé6i cac duong bién trinh it c6 dao dong 1én xudng phire tap. Thong
thudng, viéc xac dinh xu thé dugc sur dung bang ham tuyén tinh la phuong phap dé thyc hién
nhung khong linh hoat. Xu thé bién déi c6 thé thé hién khi biéu dién phuong trinh hdi quy 1a
ham theo thoi gian:

Y =ao +aiX; (12)

Trong d6 Y 1a gia tri cua ham; X, 14 sb thtr ty nam; ao, a; 1a cac hé s6 hoi qui. Hé sb a;
cho biét hudng ddc cua duong hdi quy, noi 1én xu thé bién dbi ting hay giam theo thoi gian.
Néu a; 4m nghia 14 xu thé giam theo thoi gian va nguoc lai. Cac hé s6 ao va a tinh theo cong
thirc sau:

ag = y+a;x (13)
Tt (e—P) (xe—%) (14)

Z?=1(xt_f)2

a, =

3. Két qua va thio luin

3.1. Két qua phan tich tinh dong nhat cia sé liéu NEE va nhiét dg khong khi

Qua tinh toan so b9, cac thong s6 co ban duoc tinh toan tir chudi dit liéu NEE va nhiét
d6 khong khi theo ngay do dac tir tram quan trac Can Gid (tir thang 6/2019 dén 5/2020) dugc
trinh bay ¢ Bang 1 va Bang 2. Trung binh NEE thang lon nhit 1a —12,924 g/24h, gié tri cyc
dai tim dugc trong chudi dit liéu khoang —7,333 g/24h vao thang 12/2019, gia tri cuc tiéu
dugc tim thay 1a —20,381 g/24h vao thang 5/2020. Trung binh nhiét do khong khi thang 16n
nhat 12 28,405 °C, gia tri cuc dai tim duogc trong chudi dir liéu khoang 29,822 °C vao thang
5/2020, gia tri cyc tiéu duogc tim thay 14 26,891 °C vao thang 2/2020.
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Bang 1. Két qua thong ké co ban cua chudi dir liéu NEE do dac tir tram quan sat Can Gio (tir thang
6/2019 dén 5/2020) (gC/m2.phut).

Ténbién  S6 miu  Gia tri nho nhat  Gia tri lén nhat Trung binh P 1éch chuin

NEE 12 -20,381 -7,333 -12,924 4,430

Bang 2. Két qua thong ké co ban ciia chudi dir liéu nhiét d6 khong khi do dac tir tram quan sat Can
Gio (tir thang 6/2019 dén 5/2020) (°C).

Tén bién S6 miu  Gia tri nhé nhit Gia tri 16n nhiat Trung binh  P§ 1éch chuin
Nhiét ¢ khong khi 12 26.891 29,822 28,405 0,914
NEE NEE
May-19 Aug-19 Dec-19 Mar-20 Jun-20 May-19 Aug-19 Dec-19 Mar-20 Jun-20

NEE
&

NEE
T

2 Thang 21 Théng
[ —xeE mu=-12.924 | [ —NEE - mu=-12.924 |
a) Kiém nghiém Pettitt b) Kiém nghi¢ém SNHT

Hinh 2. Két qua phén tich chudi dit liéu NEE tai thap quan trac Can Gid st dung kiém nghiém a)
Pettitt va b) SNHT.

30 30
29.5 29.5
o 5 \
< 29 \ = 29 \
2 \ \ = \ \
w 285 1 __\ x ® 285
& v j— / & V - /
/ \ /
2= / : = \ /
& 275 \ / & 275 \\ /
= < \ / 2 - /
z / 7 /
27 \/ 27 /
26.5 26.5
May-19 Aug-19 Dec-19 Mar-20 Jun-20 May-19 Aug-19 Dec-19 Mar-20 Jun-20
Thang Théang
| —air_temperature 32m  ------- mu = 28.405 I | air_temperature_32m  ------- mu = 28.405 |
a) Kiém nghiém Pettitt b) Kiém nghiém SNHT

Hinh 3. Két qua phan tich chudi dir liéu NEE tai thap quan tric Can Gi¢ sir dung kiém nghiém a)
Pettitt va b) SNHT.

Chudi s liéu NEE va nhiét do khong khi trong khoang thoi gian do dac 6/2019 dén
5/2020 duogc kiém tra tinh dong nhat théng qua kiém nghiém SNHT va Pettitt, va thé hién &
Hinh 2 va Hinh 3. Két qua cho thiy rang, voi murc y nghia 0,05, gia tri p cua ca kiém nghiém
Pettitt va SNHT 1a 0,82 va 0,34 (d6i v6i chudi s6 liéu NEE, Bang 3), gid tri p cia kiém
nghiém Pettitt va SNHT dbi v6i chudi sb liéu nhiét do khong khi 1an luot 1a 0,84 va 0,32
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(Bang 4). Nhimg gia tri trén déu 16n hon mirc ¥ nghia (a = 0,05), diéu nay khing dinh rang
nhirng chuoi so liéu NEE va nhi¢t do khong khi 1a dong nhat.

Bang 3. Két qua phan tich tinh dong nhét dit liéu NEE sir dung kiém nghiém Pettitt va SNHT véi do
tin cay 95%.

Kiém nghié¢m Gia trip Gia tri cin trén Gia tri can duwéi
Pettitt 0,82 0,83 0,81
SNHT 0,34 0,36 0,33

Bing 4. Két qua phan tich tinh dong nhat dit liéu nhiét do khong khi sir dung kiém nghiém Pettitt va

SNHT véi d¢ tin cay 95%.
Kiém nghiém Giatrip Gia tri cin trén Gia tri can dudi
Pettitt 0,84 0,85 0,83
SNHT 0,32 0,33 0,30

3.2. Kiém dinh Mann—Kendall va phén tich xu thé Sen déi véi chudi sé liéu tong hrong sinh
thai thuan

Bang 5 dudi day trinh bay két qua kiém dinh M—K cho gié tri Kendall's tau nho
hon 0, diéu nay chung té lugng CO; trao d6i thuan ciia HST do dac trong mot nim
qua c6 xu hudng giam, véi mirc y nghia théng ké M—K test nho hon 0,001. Bé thdy &
hon xu thé giam, ta nhin qua két qua cua uwdc lwong Sen khoang —1,23x107°7 (gC/m2.phiit)/30
phut, cu thé hon trong Hinh 4.

Bing 5. Bang thong ké két qua kiém dinh Mann—Kendall cho chudi dit liéu quan tric ciia NEE tir
thang 5/2019-6/2020.

Théng s6 kiém dinh Kendall's tau p-value Sen’s slope

NEE (CO») -0,030 <0,0001 ~1,23x10°7
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Theoi gian

Hinh 4. Xu thé bién d6i cua NEE theo thoi gian.
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3.3. Xdc dinh méi twong quan giita NEE voi nhiét do khong khi trong qua trinh quang hop
cua thuc vat RNM Can Gio tir 6/2019-5/2020

Tir co so kiém tra tinh dong nhat dya trén nhitng kiém nghiém Pettitt va SNHT, chudi
sb liéu do dac 30 phut tir 6/2019 dén 5/2020 cia NEE va nhiét do khong khi duoc tinh toan
twrong quan théng qua xu thé tuyén tinh, img voi muc ¥ nghia 0.05 (a = 0,05). Hai gia thiét
duoc dua ra 1a: Ho khong c6 tuong quan gitra hai bién NEE va nhiét do khong khi (néu gia
tri p 16n hon a); Ha c¢6 twong quan giita hai bién NEE va nhiét d6 khong khi (néu gia tri p
nho hon o). Két qua xac dinh xu thé duoc thé hién ¢ nhitng bang duéi day:

O Bang 6a cho két qua kiém dinh F = 243,997, véi gia tri p nh6é hon murc ¥ nghia (p <
0,001), tir day gia thiét Ho bi bac bo va rut ra ket luan rang cé m01 tuong quan tuyén tinh
gitta NEE va nhiét d6 khong khi. Tuy nhién, hé sb twong quan rat thap, khoang R2 = 0,014,
do vay chi c6 1,4% su thay d6i NEE duoc giai thich boi nhiét 6 khong khi (Bang 6b). Dya
trén Bang 6¢ ghi nhan rang NEE tuong quan nghich véi nhiét do khong khi dya trén phuong
trinh hoi quy tuyén tinh: y = —0,237x + 6,551. Vi dudng xu thé can trén 1a y = —0,207x +
7,400 va duong xu thé can dudi la y =—-0,267x + 5,703.

Bing 6. Két qua xac dinh xu thé tuyén tinh giita NEE va nhiét d6 khong khi tai RNM Can Gid trong
khoang thoi gian tir 6/2019 dén 5/2020.

a. ANOVA®?
M5 hinh Téng binh df Binh phuong F Miic y nghia
phuong trung binh

Regression 5062.111 1 5062.111 243.997 0.000°
1 Residual 364309.909 17560 20.747

Total 369372.019 17561
a. Gia tri phu thuéc: NEE
b. Du doan, Nhiet_do_khong_khi

b. Téng hop?
Mb hinh R R? Pidu chinh R? Sai s6 wérc tinh
1 0.117° 0.014 0.014 4.555

a. Du doan: (Constant), Nhiet_do_khong_khi

¢. Nhirng hé s6*

Mo hinh Hé s6 khong tiéu Hg sb tiéu chuin t Sig. 95.0% Mirc d
chuén héa tin cay cho B
B Sai s Beta Can duéi Céin trén
Hing s 6.551 0.433 15.140 0.000 5.703 7.400
Nhiet_do_khong_khi -0.237 0.015 -0.117 -15.620 0.000 -0.267 —-0.207

a. Gia tri phy thudc: NEE

3.4. Xdc dinh méi twong quan gitta NEE voi nhiét do khong khi trong quda trinh quang hop
cua thuc vat RNM Can Gio vao cac thang mua mua (6/2019—-11/2019)

Muc ndy xac dinh mbi twong quan gitra NEE va nhiét d6 khong khi thong qua xu thé
tuyén tinh, tng v61 mac y nghia 0.05 (o = 0,05). Chudi s6 liéu duge do dac trong mua mua
1a tir thang 6/2019 dén thang 11/2019. Vi hai gia thiét dugc dua ra 1a: Ho khong c6 twong
quan giita hai bién NEE va nhiét d6 khong khi vao cac thang mua mua (néu gié tri p 1on hon
a); Ha c6 twong quan gitra hai bién NEE va nhiét d6 khong khi vao cc thang mua mua (néu
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gia tri p nho hon o). Bang 7 dudi day trinh bay két qua tinh toan tuong quan gitra NEE va
nhiét do khong khi.

Bang 7. Két qua xac dinh xu thé tuyén tinh giita NEE va nhiét d6 khong khi tai RNM Can Gid trong
khoang thoi gian cac thang mua mua (6/2019-11/2019).

a. ANOVA?
M5 hinh Téng binh phwong df Binh phuong trung F Mic y
binh nghia
Regression 0.484 1 0.484 301.156 0.000°
1 Residual 14.113 8780 0.002
Total 14.597 8781
a. Gia tri phy thugc: NEE_Mua mua
b. Dy doan: (Constant), Nhiet_do_khong_khi
b. Téng hop®
M& hinh R R? Piéu chinh R? Sai sb wéc tinh
1 0.1822 0.033 0.033 0.040
a. Dy doan: (Constant), Nhiet_do_khong_khi
b. Gia tri phu thudc: NEE_Mua mua
¢. Nhitng hé s6*
M@ hinh Hé s6 khong tiéu H& sb tiéu t Sig. 95.0% Mirc dd
chuin hoa chuén tin ciy cho B
B Sai b Beta Can dudi Can trén
(Constant) 0.089 0.005 16.272  0.000 0.078 0.100
Nhiet_do_khong_khi —0.003 0.000 -0.182 -17.354  0.000 —0.004 —0.003

a. Gid tri phy thuoc: NEE_Mua mua

Bang 7a cho két qua kiém dinh F = 301,156, voi gia tri p nho hon muc ¥ nghia (p <
0,001), tir day gia thiét Ho bi bac bo va rut ra két luan rang co m01 tuong quan tuyen tinh
gitta NEE va nhiét do khong khi vao mua mua. Tuy nhién, h¢ sd twong quan rat thip, chi
khoang R? = 0,033, tirc 1a khoang 3,3% su thay ddi NEE dugc giai thich boi nhi¢t do khong
khi vao miia mua (Bang 7b). Dya trén Bang 7¢ ghi nhan rang NEE tuong quan nghich véi
nhiét d6 khong khi dwa trén phwong trinh hdi quy tuyén tinh: y =—0,003x + 0,089. Véi dudng
xu thé can trén 1a y =-0,003x + 0,10 va dudong xu thé can dudi la y =-0,004x + 0,078.

3.5. Xdc dinh moi twong quan gitta NEE voi nhiét do khong khi trong quda trinh quang hop
cua thuc vat RNM Can Gio vao cac thang mua kho (12/2019—-05/2020)

O phan nay xac dinh mbi twong quan gitra NEE va nhiét do khong khi thong qua xu thé
tuyén tinh vao cac thang mua khé, img v6i mirc y nghia 0,05 (o = 0,05). Twong ty v6i hai
phan trén, hai gia thiét duoc dua ra 13: Ho khéng c6 tuong quan giita hai bién NEE va nhiét
d6 khong khi vao cac thang muia kho (néu gia tri p 16n hon a); Ha c6 twong quan giita hai
bién NEE va nhiét 46 khong khi vao cac thang mua kho (néu gia tri p nho hon o). Bang 8
dudi day s& trinh bay két qua tinh toan tuong quan gitra NEE va nhiét d6 khong khi.
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Bang 8. Két qua xac dinh xu thé tuyén tinh giita NEE va nhiét d6 khong khi tai RNM Can Gid trong
khoang thoi gian cac thang mua khoé (12/2019-5/2020).

a. Téng hop®
M35 hinh R R? Diéu chinh R? Sai 6 wérc tinh
1 0.172° 0.030 0.030 6.385
a. Dy doan: (Constant), Nhiet do khong khi
b. Gia tri phu thuéc: NEE_Mua mua
b. ANOVA?
M0 hinh Téng binh phwong df Binh phwong F Mikc y nghia
trung binh
Regression 10954.038 1 10954.038 268.718 0.000°
1 Residual 357827.619 8778 40.764
Total 368781.657 8779
a. Gia tri phu thugc: NEE_Mua mua
b. Dy doan: (Constant), Nhiet do khong khi
c. Hésé®
M4 hinh Hé s6 khéng tiéu Hé sb tiéu t Sig. 95.0% Mirc do
chuén héa chuén tin cay cho B
B Sai s6 Beta Can duoi Can trén
(Constant) 13.641 0.857 15912 0.000 11.960 15.321
1 Nhiet do
khong khi —0.498 0.030 —0.172 -16.393  0.000 —0.557 —0.438

a. Gia tri phu thuoc: NEE_Mua mua

Tir nhitng két qua trinh bay trén Bang 8a, b, ¢ ¢6 thé rut ra két luan rang gitta NEE va
nhiét ¢ khong khi vao cac thang mua kho ¢ tuong quan tuyén tinh véi nhau. Tuy nhién, hé
s6 tuong quan rat thap, chi khoang R2 = 0,03, tirc 1a khoang 3% su thay d6i NEE duoc giai
thich boi nhiét d6 khong khi vao cac thang mua kho. Dong thoi, NEE c6 xu thé tvong quan
v6i nhiét d6 khong khi dya trén phuong trinh hdi quy tuyén tinh: y =—0,498x + 13,641. Vi
duong xu thé can trén la y=-0,438x + 15,231 va duong xu thé can dudi la y =—-0,557x +
11,960.

3.6. Ham lwong CO; trao d6i thuan ciia HST RNM Can Gio

Phan tich, tf)ng hop cac dit liéu ghi nhan duoc trong giai doan tir thang 6/2019 dén thang
5/2020 dugc thé hién ¢ Bang 9.

Bang 9. Luong CO> trao ddi thuan ciia HST RNM trong 12 thang.

Ham lrong C trao doi Ham lwgng CO: trao

Thoi gian <
(g/thang.m?) doi (g/thang.m?)
Théang 06/2019 —109,940 —403,111
Théang 07/2019 —139,695 -512,215
Thang 08/2019 -89,908 —329,665
Thang 09/2019 —73,067 -267,913
Thang 10/2019 —108,795 -398,916
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Thoi gian Ham lwong C trao dbi Ha?m} lwgng CO: trao
(g/thang.m?) doi (g/thang.m?)

Théang 11/2019 71,317 -261,496
Thang 12/2019 —61,999 —227,330
Thang 01/2020 -102,081 —374,300
Théang 02/2020 —-137,624 —504,623
Théang 03/2020 -157,854 —578,799
Théang 04/2020 -166,755 -611,436
Théang 05/2020 -68,614 -251,587
Téng ~1287,649 —4721,394
Min -166,755 -611,436
Trung binh -107,304 -393,450
Max —61,999 -227,330

Bang 9 thé hién lugng NEE hap thu trung binh thang 13 —393,450 gCO»/m?, twong duong
~107,304 gC/m? (gi tri am thé hién HST hép thu cac bon). So véi két qua da cong bd cho
thiy kha nang hap thu cac bon trung binh thang cua thoi ky nay thip hon giai doan lién ké
trude d6 (05/2017 dén 04/2019), dat —108,835 gC/m?2 [15].

Tir 6/2019 dén 5/2020, téng luong NEE ctua HST 1a 1287,649 gC/m2.nim (tvong duong
47,2 tin COy/ha.ndm). Gia tri cao hon so véi NEE do dugc bang phuwong phap EC ddi véi
cac hé sinh théi trén can (upland ecosystem) viing nhiét déi. O rimg nhiét d6i Brazil, udc tinh
NEE dao dong tir =560 dén —1190 gC/m2nam [33, 34]. O cac khu rimg trén can cta Thai
Lan, Malaysia va Indonesia gia tri NEE dao dong tir —440 dén +180 gC/m2.nam [35]. Tai
rung am thuong xanh Nam Cét Tién (tinh Déng Nai), gia tri NEE xac dinh duogc 1a 401, —
453, 513 gC/m%.nam lan lugt vao cac ndm 2012, 2013 va 2014 [20]. NEE tuong dbi cao cta
RNM Can Gio c6 thé duge giai thich do RNM lién tuc chiu anh hudng boi hoat dong thuy
triéu. Cac hoat dong nay dem dén mot ngudn carbon dang ké gém carbon hitu co hat (POC),
carbon hitu co hoa tan (DOC) va carbon vo co hoa tan (DIC) [36]. Tong hop cac nghién ctru
truge d6 cua Barr chi ra qua trinh phat thai cua cac ngudn cic bon nay s& co xu hudng ha
thap wdc tinh ho hap cua h¢ sinh thai Xuat phat tir cac phep do EC. Do vy, chi s6 NEE c¢6
thé chiu tac dong boi yeu to vi tri thap quan trac nam gén cdc cura song Pong Tranh, Long
Tau va Xoai Rap. Boi yéu t6 dia 1y nay, khu vuc quan trac lién tuc tiép nhan ngudn cac bon
do6i dao do thuy triéu tap trung cac dong POC, DOC va DIC doc theo cac con song dd vé
khu vuc ctra song.

4. Két luan

Két qua nghién ciru cho thay, phuong phép kiém tra tinh dong nhat di xac dinh chudi sé
liéu NEE va nhiét d6 khong khi do dac tir thang 6/2019 dén thang 5/2020 c6 tinh dong nhat
theo hai kiém nghiém Pettitt v4 SNHT. Nghién ctru ghi nhan gia tri p déu 16n hon mirc y
nghia (a = 0,05), d6i v&i chudi NEE gia tri p lan lugt bang 0,82 (kiém nghiém Pettitt) va 0,34
(kiém nghiém SNHT), d6i v6i chudi nhiét d6 khong khi gia tri p bang 0,84 (kiém nghiém
Pettitt) va 0,32 (kiém nghiém SNHT). Néi cach khac, khoang 82% va 84% rui ro khi loai bo
Ho d6i véi kiém nghiém Pettitt, khoang 34% va 32% rui ro khi loai bo Ho dbi véi kiém
nghi¢m SNHT.

Kiém nghiém Mann—Kendall va phuong phap dénh gia xu thé Sen cho biét, chudi sé lidu
NEE trong mot nim qua c6 xu thé giam khoang —1,23x10~7 (gC/m2.phat)/30 phit véi muc ¥
nghia nhé hon 0,05. Bén canh d6, dya trén ham twong quan tuyén tinh da ghi nhan NEE
tuong quan tuyén tinh nghich véi nhiét 6 khong khi qua phuong trinh hdi quy tuyén tinh:

y =—0,237x + 6,551, duong xu thé can trén 1a y =—0,207x + 7,400 va duong xu thé can dudi
lay=-0,267x + 5,703 & muc y nghia nho hon 0.05. Bén canh dé, & mirc ¥ nghia bang 0,05,
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nghién ctru da xac dinh dugc mbi tuong quan tuyén tinh giita NEE va nhiét 6 khong khi vao
mua mua va mua kho lan luot 1a y = —0,003x + 0, 089 va y =-0,498x + 13,641. Tuy nhién,
do s6 lidu quan trac con it nén tuong quan gitra hai yéu to trén rat thap, can tiép tuc cac nghién
ctru voi ké hoach 1au dai trong do6 x¢t thoi gian quan trac dai hon va xem xét day du cac moi
lién hé gitta luong CO; trao ddi thudn cia HST duogc xac dinh qua phwong phap EC véi cac
yéu td khi hau khac nhu: do am, luong mua, ap suit tai RNM Céan Gio.

Dong gop cua tac gia: Xay dung y tudng nghién cou: N.V.T., D.P.L., T.T.H., H.C.T.; Lua
chon phuong phap nghién cuu: N.V.T., T.T.H., H.C.T.; Xu ly s6 liéu: N.V.T.,D.P.L,H.C.T.
Viét ban thao bai bdo: H.C.T.; Chinh sira bai bdo: N.V.T., T.T.H., P.T.L.

Loi cam on: Nghién ctru nay dugc thuc hién dudi sy tai tro cua dé tai nghién ctru khoa hoc
cép Thanh phd H6 Chi Minh 1a “Nghién citu dnh hwdng cia bién doi khi hiu dén kha nang
dy trit Carbon cua cdc hé sinh thdi tw nhién rung ngdp man Can Gio va dé xudt cdc giai
phap thich ung”, trong thoi gian thyc hién 18 thang.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cta tip thé
tac gia, chua duoc cong bd ¢ dau, khong duge sao chép tir nhitng nghién ctru trude day;
khong co su tranh chép loi ich trong nhom tac gia.
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Determinating of the correlation between the air temperature
with Net ecosystem exchange of CO: during photosynthesis of
mangrove plants in Can Gio mangrove forest
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Abstract: The purpose of this study is determine the correlation between the Net ecosystem
exchange of CO; (NEE) and the air temperature during the photosynthesis of mangrove
plants, based on a series of measurements at the climate monitoring tower. in Can Gio
mangrove forest. First, the series of observational data on NEE and air temperature from
June 2019 to 5/2020 was checked homogeneity about data based on Pettitt tests and
Standard Normal Homogeneity test (SNHT). Next, the research team used the Sen trend
method and the Mann—Kendall test to evaluate the statistical significance of the NEE data
series and the air temperature. The analytical results showed that, with significance level of
0.05, NEE measured values tended to decrease during the measurement period, about —
1.23x1077 (gC/m?.min)/30 minutes and the air temperature. tends to increase 2.69x107
(°C/30 minutes) according to the Sen trend assessment method. Finally, the correlation
between NEE and air temperature during the photosynthesis of mangrove plants is
determined based on a linear correlation. With a significance level of 0.05 for 1 year
continuously, the NEE measurement is inversely correlated, however, only 1.4% of the
change in NEE is explained by the air temperature according to the linear regression
equation. calculate y =—0.237x + 6.551, the trend of the upper bound of y =—0.207x + 7.400
and the lower trend of y = 0.267x + 5.703. And, this also significance, the study determined
linear correlation between NEE and air temperature in rain reason and dry reason such as 'y
=-0.003x + 0.089 and y =—0.498x + 13.641.

Keywords: Linear correlation; Homogeneity; Net ecosystem exchange of COa.



