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TAC PONG CUA BIEN POI KHi HAU PEN SU'PHAN BO
BUN CAT TREN LUU VUC SONG PONG NAI
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Tém tit: Dudi tic dong ciia BPKH, ché d¢ dong chay trén heu viec séng Pong Nai ciing thay
doi theo, dan dén sw phdn b6 bim cat trén luu viee ciing thay doi. Nghién cieu sé vmg dung mé hinh
SWAT (Soils and Assessment tools)dé mé phong sw phdn bé bun cat trén lwu viee séng Pong Nai cho
cdc thoi ky I (1980 - 2000), 11 (2046 - 2064), III (2080 - 2100) véi thoi ky I la thoi ky co s¢ dé xem
xét dnh hwong ciia BDKH trong twong lai. Két qud nghién civu cho thdy rang: duwéi tic dong cia
BDKH doi véi thoi ky 11, tong lwong bim cat trung binh nhiéu nam trén toan bg luu vue khodng
56,406.10° m?, ting khéong ddang ké so véi thoi ky I; & thoi ky Il tong liwong biin cdt trung binh nhiéu
nam trén toan luu viuc khodang 79,673.10° m® tang hon 25% so vdi thoi ky I, trong do mua li tang

nhiéu hon so voi mua kiét.
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1. Giéi thi¢u

Bién d6i khi hau toan cau chu yéu do hai
nguyén nhan cha yéu: (1) do ty nhién, (2) do con
nguoi. Trong hai nguyén nhan trén thi nguyén
nhan do hoat dong cua con nguoi dong vai tro
chu yéu trong viéc gay ra tinh trang khi hdu nong
1én toan ciu va gay ra BPKH. Theo thong ké,
nhing hoat dong ciia con ngudi tir ndm 1975 dén
nay da lam gia tang khi Dioxit cacbon (CO2) 1én
28%, Oxit Nito (N20) ting 8% [1]. Trong 100
nam qua (1906 - 2005), nhiét d0 trung binh toan
cau da tang khoang 0,74°C, tde do tang ctia nhiét
d6 trong 50 nam gan day gan gap doi so v4i 50
nam trude do [2].

Luu vyc song Dong Nai (LVSPN) 1a luu vuc
c6 y nghia quan trong dbi voi su phat trién kinh
té ving Pong Nam B va ven bién. Duéi tac
dong ciia BDKH, ché do thuy van dong chay trén
luu vuce song Dong Nai ciing thay doi theo [3, 4,
5] dan dén sy phan bd bun cat trén luu vyc cling
thay d6i. Sy thay doi chi yéu do su bién doi vé
luong va phan phdi mua gy ra cac tic dong co
hoc va lam pha v& su lién két gitra cac hat
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dat. Cudi cung, dong chay mit dugc hinh thanh
s& dem theo cac hat bun cat va 1am phan phdi lai
lugng bun cat tai cac luu vuc.

Muc tiéu cua nghién ctru nay la danh gia anh
huong ciia BDKH dén sy phan bd bun cat trén
cac luu vuc trén dong chinh song Pong Nai, st
dung dir li¢u khi tuong dugc léy tir cdc mo hinh
khi hau toan cau GFDL-CM2.1 {mg vdi kich ban
phat thai trung binh A1B.

2. Phuwong phap nghién ctru va thu thap tai
liéu

2.1 Gidi thiéu vé khu vwe nghién ciru

Luu vuc song Pong Nai ¢6 dién tich 40.700
km? (tinh dén ctra Soai Rap) di qua 9 tinh/thanh
phd gom: Lam Pdng, Pic Nong, Binh Phudc,
Binh Duong, Dﬁ”)ng Nai, Binh Thuén, Tay Ninh,
Tp. HCM, Long An.Tong luong dong chay trén
lru vue séng Dong Nai 41,5 ty m>.

LVSDN c6 thé chia 1am 3 dang dia hinh: (i)
Pia hinh ving nti: phan bd chii yéu ¢ ving phia
Bic c6 cao do mat dat tir vai traim mét dén trén
1.000 m so véi muc nude bién; (i) Dia hinh
ving trung du: phan bd cha yéu ¢ trung va ha
luu song Bé, ha luu song La Nga va trung luu
song Sai Gon (Binh Duong, Tay Ninh, Pong
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Nai), c6 dién tich chiém trén 30%; (iii) Pia hinh
ving dong bang: nam & phia Nam khu vuc
nghién ciru tiép giap voi ddng bang séng Ciru
Long (PBSCL) va bién Pong, c¢6 dién tich chiém
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gan 40% tong dién tich toan ving, cao do dia
hinh tir vai chuc mét xuéng dén dudi 1 m. Dia
hinh luu vuc song Dong Nai thé hién hinh 1.

Hinh 1. Bia hinh lieu viee séng Pong Nai

Niam trong ving nhiét d6i gié mua va cé dic
diém dia hinh bién d6i 16n nén thim thyc vat,
rimg & LVSDN kha da dang. Thuong ngudn luu
vuc la viung nui cao trén 1.500 m so voi muc
nuée bién, thude cao nguyén Liangbian c6 nhiéu
dac trung cua rung & 6n doi, tham thuc vat rung
thwa chii yéu 1a rimg théng. Tir cao trinh 1.500 m
tr& xudng c6 tham thuc vat, rimg mang day du
dac trung ctia rung nhiét doi, tham thyc vat rung
day v6i nhiéu loai cay va day leo phong phu va
cling 1a noi cu tra cta nhiéu loai dong vat.

2.2 Phwong phap nghién cuu

Trong nghién cttu nay, mé hinh SWAT duoc
str dung dé mo phong qua trinh dong chay va qua
trinh bun cat. Pay 1a m6 hinh c6 dg tin cay cao
va dugc st dung rong rai ¢ Viét Nam [6, 7, 8].
Dir li€u khi twgng ciia mo hinh toan ciu GFDL-
CM 2.1 duogc chon do c6 su phu hop vé phan
phéi dong chay trong nam [9].

2.2.1. M6 hinh SWAT

SWAT dugc phat trién dé dy bao nhing tac
dong cua hoat dong sir dung dét 1én nudce, bun
cat va san lugng hoa hoc ndong nghiép trén mat
luu vuc 16n voi su thay ddi cua thd nhuong, tham
pha va cac diéu kién quan ly [10] . M6 hinh
SWAT chia luu vuc thanh cac luu vuc con, mdi

luu vuc con dugce chia thanh cac nhém tuong tu
nhau vé thé nhudng va tham phu goi 1a cac don
vi thuy van (HRUs).

Co so tinh toan trong mo hinh SWAT d6i véi
qua trinh dong chay dua vao phuong trinh can
bang nudc:

vat = SWO + Z( Rday,[ - Qsll/f,[ —E.i =W,
i=1

act i seep,i

Trong d6 SW. 1a lugng nudc cudi thoi doan
sau t ngay (mm); SWo 13 lugng nudc dau thoi
doan (mm); Raay.i 12 lvgng mua & ngay thir i
(mm); Qsurtila 16p nudc mat ¢ ngay tha i (mm);
Eueii 12 lwong bdc hoi & ngay thir i (mm); Wieeps
la luong nudc tham vao ting ngam ngay thi i
(mm); Qgw;i 12 lwong dong chay hoi quy ¢ ngay
thtr i (mm); t 1a thoi gian (ngay)

Trong m6 hinh SWAT, qua trinh mua-dong
chay dugc mo phong str dung s6 liéu mua ngay
theo phuwong phap dudng cong sd phat trién boi
SCS (Soil Conservation Service) va phuong
phap tham thiu Green & Ampt (1991). Dong
chay c6 thé duoc dién toan trén mang ludi song
kénh bang cac bién trir hodc theo phuong phap
Muskingum[11] .

Dbi voi qua trinh x6i mon bun cat trén luu
vuc song, mo hinh SWAT su dung cong thuc
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LSygz = [

ctia William (1995) [12] duoc viét nhu sau:
0,56
sed =11,8x ( Qe X Gpeakc areaHRU) x Ky Cusie

xPuo X LSy g X CFRG

USLE USLE

Trong d6 Qsurla lugng dong chay mat
(mm/ha); qpeak 12 luu lugng dong chay dinh
(m3/s); areanru: dién tich (ha); Kuste 13 hé sé x6i
mon tuy thudc vao dac tinh vat 1y cua tung loai
dat; Cusce 1a hé s6 thé hién luong dat mat di co
lién quan dén tap quan canh tac cy trong; Puste
1a hé sé diéu chinh co gia tri tir 0 - 1; Lsusce 14 hé
s6 dia hinh do anh huéng cua do dbc va do dai
luu vuc dugc xac dinh theo cong thirc sau:

Lhill
2,1

Trong d6 Luinla chiéu dai doc (m); omin 1a goc
do ddc; CFRG la hé sb roi rac cua cat hat tho
dugc tinh bang cong thirc:

CFRG = exp(—0,053x rock) (4)

Trong d6 rock 1a ty 1& phan trim cua d4 cing
trén 16p dat trén cung.

2.3. Thiét Igp mé hinh

Dir liéu dat va tham phii

Dir liéu vé tham phu va tinh chit cua dét 1a
nhing yéu td dong vai trd quan trong anh hudng
dén dong chay va bdc hoi trén luu vuc[13]. Dit
lidu dat duoc 1y tir t6 chic lwong néng qubc té
FAO. Dit liéu tham phu duoc 14y tir ban db st
dung dt nam 2010 trén toan luu vyc song Dong
Nai.

Dir liéu khi tuong

Dir liéu mua ngay thuc do dugc lay tir 43
tram mua trén luu vuc séng Dong Nai, dé hiéu
chinh va kiém dinh mé hinh giai doan tor nam
1978 - 2007. Dir li€u khi tugng: nhi¢t do ngay
(min, max), toc do gi6 ngay, d6 4m ngay, bic xa
nhiét duoc 1éy tr dit liéu vé tinh toan cau duogc
cung cip tai [14]. Dit liéu mua ngay, nhiét do
ngay (min, max) tng voi kich ban (A1B) duoc
lay tir cac két qua tinh toan ciia cdac md hinh
GFDL-CM 2.1 dugc cung cép tai [15].

M0 hinh duge tién hanh hiéu chinh cho thoi
doan tir nam 1980 - 1990 va kiém dinh v&i thoi
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Jm x(65,41Lxsin’(a,,, )+ 4,56xsina,,, +0,065) (3)

doan 1991 - 2000 tai 3 tram do thuy van: Phudc
Hoa, Ta Lai, Pht Dién dé danh gia cht luong

) mo hinh. Trong nghién ctru nay, ching to1 st

dung cac hé s6 gdm: luu luong trung binh (Qw),
hé s6 Nash - Sutcliffe (NSE), hé s6 léch PIAS
(%), hé s6 RSR v&i cong thire tinh nhu sau:

>(0.-0);
NSE =1— — — -

Z(Qm,i_Qs)

i(Q,,,—QV),.

PIAS =100, =

>0.

(2. -0
RSR = —— —
2(2.-0,)

Trong d6:Qm 1a luu lugng thuc do (m*/s); Qs
1a luu lwgng mo6 phong (m¥/s); 0, 1a Iuu luong
thuc do trung binh (m?¥/s).

Cong cu SWAT-up dugc st dung dé tu dong
do tim céac thong s6 tbi vu dua trén dit lidu thuc
do va két qua mo phong. Céc thong s6 mé phong
dugc st dung dé hiéu chinh gom 13 thong sb
chinh gébm: CN2, SOL Z, CANMX, ESCO,

SOL_ AWC, GW DELAY, GWQMN,
ALPHA BF, REVAPMN, RCHRG DP,
CH_K2, CH N2.

3. Két qua va thio ludn

3.1. Hi¢u chinh moé hinh

Két qua mé phong trong trudng hop hiéu
chinh mé hinh va kiém dinh mé hinh cho cac
thong s6 danh gia do tin cdy cua mo hinh nhu
trong Bang 1. Theo nhu két qua moé phong cho
ca hai giai doan hi¢u chinh va kiém dinh mé hinh
cho két qua nhu sau: Hé s6 trong quan R? tai cac
tram do déu 16n hon 0.8, hé s6 NSE = 0.72 dén
0.86; h¢ s6 RSR = 0.38 dén 0.53, hé sb
PIAS = -24.06 dén -19.64. Tham khao theo tiéu
chuén Moriasi [16] thi cac hé sb NSE, RSR cho
két qua kha cao thé hién chat luong mé phong
dat tir tot dén rat tt; hé sé PIAS chua cao chi tur
dat dén t6t. Két qua so sanh giira thuc do va mo
phong tai 3 tram xem (Hinh 2, Hinh 3, Hinh 4).
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Bang 1. Hé s6 ddnh gid mé hinh thoi doan thang

M0 phong
Tram Giai doan Qo Quw PIAS
(m')s) (mfs) OF (o RSR
Hiéu chinh 2127 2545 072 -19.6 0,53
Phuéc  1980-1990 ’ ’ ’ ’ ’
Hoa  Kiém dinh
1991-2000 252,9 287,7 0,76 -13,7 0,49
Hiéu chinh
. 1980-1990 312,7 372,0 0,78 -189 0,47
Talai s dinh
1991-2000 3655 433,1 0,86 -184 0,38
Hiéu chinh
Phe 1980-1990 132,1 173,3 0,76  -23.2 047
Pién  Kiém dinh
1991-2000 135,01 185,04 0,72 -24,06 0,38
TRAM PHUGC HOA TRAM TA LAT
i Hiéu chinh Kiém dinh G Hiéu chinh s Kiém dinh
:ﬂ i i 1000 - ! i *
;ﬂu.. 3 : E 600 | [ d i
. Il
200 ; 200 1 !
= H ; ve e R AR
& F&FF FFF \'ep & & & 0 i"pl_. R o AR
Thoi gan R OUET R R G S R S Wigien
g T & Mo rh"r.g * Twee do Mb phong

Hinh 2. Luu luvong thang tai tram Phudc Hoa

Hinh 3. Luu lwong thang tai tram Ta Lai

TRAM PHU PIEN
)

Hi¢u chinh

! Kiém dinh

ry

300 T

* Thze do

Hinh 4. Luu lvong thang tqi

3.2. Phén tich két qui

Téng lugng bun cat trung binh nhiéu nim
thoi ky 1(1980 - 2000) ¢6 xu hudng giam dan tir
thuong luu vé dén ha luu. Phia thugng luu, cac
luvu vuc Pa Nhim (1), Pai Ninh (2)thudc Lam
Ddng va luu vuc Dakrtih (thudc Dic Nong) co
tong lwong bun cat rat thap 10.000 - 100.000 m?;
lwu vue thuong Ddng Nai tir HO Pai Ninh dén
Hb Tri An va luu vuc DPdng bang Séng Ciu
Long c6 tong lwong bun cat 100.000 - 1.000.000
m?;luu vuce trung tAm giGi han boi HO Tri An (s.

il
L

h 4

Mb phong

tram Phii Pién

DPong Nai), Ho SRF Miéng (s. Bé), hop luu song
Sai Gon - Thi Tinh, cira Soai Rap céténg lugng
bun cat 1,5.10° - 7,5.10° m*. Khu vyc trung tam
c6 tong lugng bun cat 1on do téng luong dong
chay 16n v6i lugng mua tap trung rat 16n. Tong
luong bun cét trung binh nhiéu ndm trén toan luu
vuc song Pong Nai tinh dén cira bién khoang
4,391.106 m? nhung phan b6 khong déu trong
nam, mua 121 49,14.10° m?® va mua kiét 5,251.10¢
m®. Phéan bd tong lugng bun cét trung binh nhiéu
nam trong thoi ky I thé hién nhu Hinh 5
TAP CHi KHI TUQNG THUY VAN
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Hinh 5. Phdn bé bin cat trung binh nhiéu nam trén LVSPN thoi ky I (1980 - 2000)

Badng 3. Tong lwong bun cdt trung binh nhiéu nam thoi ky 1980 - 2000 trén LVSPN
(Pon vi tinh: 1.000 m?)

LVue D(:;c)h Téng Kigt Li  LVue D(:;c)h Téng  Kiét Li
1 725 44 09 3,5 25 12,13 4985 332 4653
2 11,54 166,7 134 1533 26 4,19 977 763  900,7
3 1697 2669 23,1 2438 27 13,88  2180,8 204,1 1976,
4 6,04 2187 21 1977 28 559 23285 2153 21132
5 1,63 2193 21,1 1982 29 1729 36313 3702 3261,1
6 671 239 1 229 30 1475 51421 5091 4633
7 3,73 397 22 37,6 31 9,06 55727 5578 5014,9
8 552 2698 265 2433 32 2504  627.6 57 5706
9 0,84 2647 269 2377 33 5,99 841,1 722 7689
10 3,55 283 27,5 2555 34 8,83 2829 193 263.6
11 28,75 473 37,7 4354 35 1,74 11872 96,1 1091,1
12 0,84 4742 39 4352 36 3,06 12888 1087 1180,1
13 0,83 5076 42,7 4649 37 1,06 13728  122,6 12503
14 0,93 5313 553 476 38 0,8 13839 1234 1260,5
15 022 5259 557 4702 39 0,26 14249 1274 1297.6
16 12,85 1112 6,7 1045 40 9,07  7169,8  709,5 6460,3
17 079 27 05 22 41 3086 4152 492 3659
18 611 127 93 117,742 7,9 562,5 66,8 4957
19 038 121,8 108 11 43 9,64 8014  104,6  696,7
20 11,14 277,1 195 2576 44 16,07 79,9 77 722
21 597 3559 228 3331 45 6,38 1589 193 1395
22 12,42 8851 788 8062 46 2,08 968,5 1252 8434
23 1,07 8931 80,7 8124 47 1,11 81435 8355 7307.9
24 21,75 3078 174 2903 TONG 54391 5251 49.140

Duéi tac dong cua BPKH, ché d6 thuy vin
dong chay ciing bién dong theo xu hudng sau:
phia thuong luu tinh tir HO Tri An tong lugng
dong chay nam giam va ha luu sau Ho Tri An
téng luwong dong chay tang. Cung véi su thay dobi
d6, tong luong phu sa trén luu ciing tuan theo
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quy ludt ciia dong chay. Ddi véi thoi ky 1T (2046
- 2064), tong lugng bun cat trung binh nhidu nim
trén toan bo luu vuc khoang 56,406.10° m?, tang
khong dang ké so véi thoi ky 1. Véi thoi ky 111
(2080 - 2100) téng lwong bun cat trung binh
nhiéu nam trén toan luu vuc khoang 79,673.10°
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m?® tang hon 25% so voi thoi ky I, trong d6 mua
lii tang nhiéu hon so véi mua kiét. C6 su gia ting
16n boi ¢ thoi ky I1I tong luong dong chay ting
manh. Hinh 6 thé hién sy thay doi cia tong
luong bun cat nam trén luu vuce song Pong Nai.

Tac dong ciia BDKH mic du lam ting tong
luong bun cat trén toan luu vyc song Pong Nai,
tuy nhién sy gia ting nay khong dong nhét theo
khong gian va thoi gian. Hinh 7 cho thay rang tir
Hb Pa Nhim dén Hd Dai Ninh, vao mua kiét
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luong bun cat ung voi thoi ky I1, 111 ¢6 xu hudng
nho hon so voi thoi ky I va cao hon khi bat dau
vao mua 1. Di vé phia ha luu tu H6 Pai Ninh
dén Ho Tri An, tong lugng bun cat trong cac thoi
ky II, IIT ¢6 xu hudng cao hon so véi thoi ky [ va
thip hon vao cudi mua 1. Su thay ddi theo xu
hudng trén twong dong véi su thay doi cua ché
d6 dong chay trén luu vuc song Pong Nai dudi
anh huong cia BDKH

Hinh 6. Sw thay doi ciia tong lwong bun cdt ndm

PHAN PHOI BUN CAT PEN HO PA NHIM

PHAN PHOI BUN CAT PEN HO PAI NINH
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Hinh 7. Phén phéi tong lwong bin cat theo thang tir Ho Pa Nhim dén Tri An

TAP CHi KHI TUQNG THUY VAN
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4. Két luan

Két qua nghién ctru cho thiy c6 mdi quan hé
twong dong gitra sy thay dbi cua ché do dong
chay va phan phdi bun cat trén luu vuc song
DPong Nai. Luu luong dong chay ting, tong
lugng bun cat cling tang theo va nguoc lai.

Tac dong cua BPKH lam ting tong lugng
bun cat trén toan LVSDN; tuy nhién mét s6 khu
vue cuc bd nhu phia thuong luu séng Pong Nai
tinh tr HO Pong Nai 3 lugng bun cat cd xu
hudng giam vao mua kiét va ting dan vao mua
1ii; phia ha luu Tri An lugng bun cat ¢6 xu hudng
tang ca vao mua kiét va mua Ia.

Do su bién dong vé ché do dong chay va bun
cat theo khong gian nén cac ho chua thuy dién
trén dong chinh séng Pdng Nai ciing chiu anh
huong trong qua trinh van hanh. Cac hd thuy
dién tir Dong Nai 3 tré 1én phia thuong luu dong
chay kiét va bun cat ciing ¢6 xu giam nén cin
chu trong dam bao cong suat phat dién trong mua
kiét. Cac ho thuy dién tir Dong Nai 3 dén H) Tri
An, dong chay lii ¢6 xu hudng ting nén can luu
y trong van hanh phong 1{i;con su gia tang bun
cat trong long ho c6 thé khiac phuc bang ting
cuong xa day hay c6 ké hoach khai thac cat phu
hop (d6i v6i ho khong co cong x4 cat).

Loi cam on: Két qua nghién ciru trong bai bdo nay dwoe thue hién véi sw tai tro ciia dé tai cap
B$ 2016: “Nghién ciru ddnh gid va dir bdo boi lang long ho khi vin hanh lién ho chira trén dong
chinh séng Pong Nai” - MS: 2016.02.19 do Truwong Pai hoc Tai nguyén va Méi truong Tp. Ho Chi

Minh chu tri.
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THE IMPACTS OF CLIMATE CHANGE ON THE DISTRIBUTION OF
SEDIMENT IN THE DONG NAI RIVER BASIN

Doan Thanh Vu!, Le Ngoc Anh', Hoang Trung Thong!, Can Thu Van!
'Ho Chi Minh University of Natural Resources and Environment, Ho Chi Minh City

Abstract: Recently, under the impact of climate change, the flowstream in the Dong Nai river
has also changed considerably, resulting in the change in sand mud distribution. Research will apply
SWAT model (Soils and Assessment tools) model for simulations of periods I (1980 - 2000), II (2046
- 2064), 111 (2080 - 2100) with the period I (1980-2000) as the baseline to consider the future im-
pact of climate change. Research results show that: under the impact of climate change for the sec-
ond period, the total amount of sediment on average in the whole basin is about 56,406,10° m?,
which is increased not significantly compared to the period I; In the third period, the average amount
of sediment in the entire basin is 79,673,10° m’°, an increase of 25% compared to the first period, of
which the amount of sediment in flood season increased more than that in the dry season.

Keywords:Climate change (CC), the Dong Nai River basin, sediment, SWAT model.
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