™ , :
TAP CH_I‘ ) § ‘M) Check for updates
N KHI TUQONG THUY VAN

Bai bdo khoa hoc

Panh gia anh huéng cia thay doi sit dung dat va dap chuyén nwéc
dén thay doi dong chay trén lvu vee Thanh Binh, Pik Nong va
Dai Nga

Poan Viin Binh!*, H Ngoc Nhw Y?

! Chuong trinh thac si Cong nghé, T4i str dung va Quan ly nude, Khoa K§ thuat, Trudng
Pai hoc Viét Dtic; binh.dv@vgu.edu.vn; hongocnhuy0401@gmail.com

*Tac gid lién hé: binh.dv@vgu.edu.vn; Tel.: +84-989697736

Ban Bién tdp nhan bai: 15/6/2024; Ngay phan bién xong: 1/8/2024; Ngay dang bai:
25/1/2025

Tém tit: Nghién ctru da phan tich tac dong cia thay doi str dung dat (TPSDD) va dap
chuyén nudc dén sy bién d6i dai han ciia dong chay trén ba tiéu luu vyc Thanh Binh, Pak
Néng va Dai Nga, thudc hé théng song Sai Gon - DPong Nai (SGPN) trong giai doan 1981-
2021 bang cac cong cu thong ké khac nhau. Luu luong trung binh nam, thang, mua 1i va
mua can tai Thanh Binh va Pk Nong déu tang, da sé c6 y nghia théng ké. Nguoc lai, cac
luu lwgng twong mg tai tram Dai Nga déu giam, da sb co y nghia thong ké. Nhung xu thé
thay d6i lugng mua (thudng khong c6 ¥ nghla thng ké) khdng hoan toan khép véi xu thé
thay doi luu luong trén ba tiéu luu vuc ndy. TDSDP lam gia ting luu luong dong chay &
Thanh Binh (dén 25,2% trong thang 2) va Dak Nong (dén 50,9% trong thang 5), trong khi
cac dap chuyén nudce lién Iuu vuc 1am giam Iuu luong & Pai Nga (dén 55,7% trong thang
1) vao nam 2021 so v&i giai doan trude khi thay doi xu thé dong chay (nam thay ddi dugc
xéac dinh bang phuong phap Pettitt). Pong gop cta cac nhan t6 tac dong dén luu lugng dong
chay ndm cho két qud khé nhd (6,2% tai tram Thanh Binh) do c6 su bu trir gitta mua 1d va
mua can. Nhung cac tinh toan trén luu luong dong chay thang cho két qua anh hudng cao,
16 rang hon (tir giam 45,8% vao thang 12 dén tang 25,2% vao thang 2 tai tram Thanh Binh
vao nam 2021 so véi giai doan trude nam 2005). Cac phan tich dinh luong nén duoc tién
hanh trén luu luong thang. Co thé thiy, mic du mua 1 nguon géc cua dong chay trong song,
TPSDD va dap chuyén nude moéi 1a thc nhan chinh lam thay (101 ché do dong chay trong
vung nghién ctru tur 1981 dén 2021. Do do, quan Iy tong hop ngudn nude trén quy mo lru
vuc song dé dam bao phat trién bén vimng 1 rat can thiét, trong d6 ngin chin pha rimg va
thiic day tai trong rimg can dwoc uu tién.

Tir khoéa: Thay ddi sir dung dat; Pap; Sai Gon - Bong Nai; Luu lugng; Thay d6i dong chay.

1. Giéi thi¢u

Ché do dong chay gilp duy tri hé sinh thai song [1]. Khi hau va chu ky ENSO (EI Nino
Southern Oscillation) 1am cho dong chay bién doi theo thang, theo mua va theo nam [2—-3].
Dong chay cta nhiéu séng trén thé gidi da va dang bién d6i do bién d6i khi hau (BDKH) vi
su nong 1én toan cau. Bén canh d6, TDSDD va xdy dung dap trén luu vyc cling ¢6 anh hudong
rat 16n dén thay doi ché d6 dong chay trén song [4-5]. Nghién ctru [4] cho thiy viéc phé rimg
chuyén sang dat phi nong nghiép va mit nude da lam ting dong chay mua Ii va giam dong
chay mua can trong khu vuc trung va ha luu luu vuc song S€ San. Trong khi do, viéc xay
dung nhiéu ho thity dién 16n trén luu vuc séong Mé Kong di 1am giam déng ké dong chay
mua 1t & BPBSCL sau nam 2009 [5].
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L{i rat quan trong ddi voi hé sinh thai séng [6]. Lii két ndi dong song chinh véi cac ving
dat ven sbng, tao diéu kién cho thuy san di cu, sinh san va gilp mang nudc, phu sa, dudng
chit dén lam tang d6 mau m& cho dét canh tac néng nghiép [5]. Ngoai nhiing loi ich, 1i lut
cling mang dén thiét hai cho hang triéu ngudi dan trén toan cau [7]. Do dong chay dugc hinh
thanh tir lugng mua trén luu vuce [2] nén i lut bi tac ddng manh mé tir BDKH. Nhiing thiét
hai do 1ii gy ra sé& trd nén nguy hiém hon do b&o va cac tic nhan nhan tao nhu TDSDD [2].
Tuy nhién, Iii lut c6 thé dugc giam nhe boi cac cong trinh dap dang thong qua viée diéu tiét
hd chua: trit nude vao mua i va xa ra trong mua kho [8, 9].

Bén canh d6, dong chay trong mua can ciing rat quan trong. Dao dong dong chay mua
can (chu ky ngap va kho cua cac bai bdi ven sdng) 14 rat can thiét trong hé sinh thai ven song.
Cu thé, né cung cip méi truong séng cho hé dong, thuc vat ven song. Do d6, bat ky su thay
dbi trai voi quy luat tw nhién nao ctia dong chay kiét ciing c6 tac dong tiéu cuc 1én hé sinh
thai. Chang han, néu dong chay kiét qua cao thi thoi gian bi ngap ctia cac bai bdi ven sdng s&
tang 1én, tir d6 1am gian doan chu ky sdng va chu trinh sinh san ctia nhiéu loai ca, sinh vat
thiry sinh va tham thuc vat ngap nude [10]. Hon thé nita, nhiéu nguoi dan s€ khong thé tiép
tuc canh tac trén cac bai boi do bi ngdp nude trong mua can. Nguoc lai, néu dong chay kiét
qua thap thi s& thiéu nude sinh hoat, thiéu nudc tudi va ting nguy co xdm nhap min [5]- HE
qua 13, doi séng va canh tic ndng nghiép ciia ngudi dan sé bi tac dong tiéu cuc. Nhiéu cong
trinh trude ddy cho thy, dong chay kiét nhiéu séng trén thé gisi da va dang bién dbi nhanh
chong dudi danh hudng cua con nguoi va BDKH [5].

Mang song Sai Gon - Pong Nai (SGBN) rt quan trong cho su phat trién ctia Tp. HO Chi
Minh, Ddng Nai va Binh Duong. N6 cung cap nude cho khoang 20 triéu ngucn dan. Véi tong
lwu Iwong hang nam 1 32,5 ty m® [11]. SGDN la h¢ thong song qubc noi (chi chay trong noi
dia) 16n nhat ca nudc. Lii lut 1a mot hién twong thuong nién trén hé théng song SGDN, gay
ra nhting anh huong to 16n va lam gian doan giao thong 6 Tp. Ho6 Chi Minh. Nghién ctru [12]
da phén tich tac dong cua mua cyc doan va triéu cudng dén nguy co lii lut & Tp. HS Chi
Minh. Nghién ctru phat hién rang, hién twong ENSO va PDO (Pacific Decadal Oscillation)
da tac dong dén tan sudt va quy mo ciia mua cuc doan, lam ting thém nguy co lii lut trong
khu vyc. Nghién ciru [13] da phan tich xu thé thay doi myc nude dai han doc theo song Pong
Nai, tir ¢6 lién hé dén qua trinh d6 thi hoa, xay dung dé va dép trén luu vyc. Nghién ctru [14]
da phan tich tac dong cua BDKH va TPSDP dén su thay ddi can bang nuéc ¢ dau nguon
song Pong Nai, trong khi [15] da phan tich anh hudng cua TDSDD dén xu thé bién d6i ché
do dong chay ¢ thuong ngudn song DPong Nai. Nghién ctru [16] d4 phan tich anh hudng cta
TDSDD dén dong chay va tram tich trén luu vuc song Bé.

Nhin chung, d4 ¢é nhiéu cong trinh nghién ctru tac dong cua BDKH va TDSDD den bién
d6i ché d6 dong chay tren hé thong séng SGPN. Nhung van con mot vai khoang tréng hoc
thuat (Research gaps) can duoc nghién ciru thém. Thu nhét, nhiéu nghién ctru tip trung vao
khu vue ha ngudn (xung quanh Tp. Ho6 Chi Minh, Pong Nai va Binh Duong vi day 1a ba dau
tau kinh té & phia Nam) va ven bién, trong khi cac nghién ctru ¢ khu vire thuong nguon con
han ché. Nghién ctru [16] tép trung cho thuong ngudn luu vue séng Bé, trong khi cac tiéu luu
vuc Thanh Binh, Dak Nong va Dai Nga trén song DPong Nai va La Nga it duoc quan tam.
Tha hai, mirc d6 hiéu biét (Ilwong hoa) hién nay vé tac dong cua TDSDD va dap chuyen nuoc
dén thay ddi dong chay trong qua khir & luu vee SGDN van con tuong ddi han ché.

Chuing ta biét rang, dé c6 nhimg dinh hudng phat trién va str dung ngudn nuée hiéu qua
tir ngan dén dai han trong tuong lai thi hiéu biét twong tan nhimng thay doi dong chay va tac
nhan da va dang dién ra 1a rat quan trong. Do do, nghién ctru nay dinh luong tac dong cua
TDSDD va dap chuyén nudc dén sy bién do6i xu thé dong chay theo ndm, mua va thang trén
ba tiéu luu vuc Thanh Binh, Dik Nong va Dai Nga, thuong nguon luu vuc song SGDN. Cu
thé, nghién ctru ding cac cong cu thong ké dé danh gia dinh tinh xu thé bién ddi cia dong
chay cing vé6i cac tac nhan dé tim ra c4c tic nhan chinh. Sau d6, nghién ctru dinh luong anh
hudng cua cac tac nhan chinh bang cac cong cu thong ké phirc tap hon. Sau cing, bai bao dé
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xuét cac ké hoach quan ly chién lugc dé han ché tac dong cua cac nhan t5 1én ché do dong
chdy trong khu vue, gop phan diéu hoa dong chay xuong ha luu. Cach tiép cén va céc deé xuat
trong bai bao nay c6 thé dé dang dugc ap dung cho cac mang song khac & Viét Nam.
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Hinh 1. Ban db thé hién vi tri dia Iy ciia mang sdng Sai Gon - Pdng Nai véi ba tiéu luu vue nghién ciru.
2. Phuwong phap nghién ciru va s6 liéu sir dung

2.1. Gioi thiéu khu vwc nghién cuu

Hai séng chinh (song Dong Nai va Sai Gon) cung véi hai phu luu chinh (sdng Bé va La
Nga) d hinh thanh hé théng song SGDN (Hinh 1). Dong chay dugc chia thanh 02 mua chinh:
mua 11 trong thang 6 - thang 11 va mua can trong thang 12 - thang 5. L 16n thuong xay ra
trong thang 8 - thang 9. Lii Iyt 1a mot trong cac loai hinh thién tai nguy hiém nhat trén hé
thong song SGDN, lam gian doan nén kinh té va lam hu hong nhiéu cong trinh trén luu vuc.
C6 7 tram thuy van, bao g6m Thanh Binh, ik Néng, Ta Lai, Phudc Hoa, Pai Nga, Ta Pao
va Phti Hiép, c6 sb liéu luu luong ngay tir nhirng ndm 1970s. Trén luu vyc, c¢6 36 dap lon
phuc vu cho Vlec tudi tidu, cap nudc va thuy dién dang hoat dong voi tong dung tich hé chua
dén 10,6 ty m®, bao gdm mot sd hé thong dap bac thang, tat ca chiém hon 32,6% tong lugng
nude cua hé thong song SGDN.

Khi hau (dya trén lugng mua) va muc dich sir dung dat da thay do6i twong ddi dang ké
trén Iuu vuec SGPN [16, 17]. Hai nhan t6 nay c6 thé da 1am bién ddi ché d6 dong chay trén
hé théng. Dé dinh luong tac dong ciia TDSDD va dép chuyén nudc dén ché d6 dong chay,
nghién ctru dd chon 03 tiéu luu vyc 13 Thanh Binh, Dak Nong (trén song Pong Nai) va Dai
Nga (trén nhanh La Nga). Dién tich toan luu vuc 1an luot 1a 326, 279 va 377 km?, véi lugng
mura trung binh luu vuc 14 1.851, 2.148 va 2.060 mm/nam. Ba tiéu luu vuc nghién ciru dugc
chon vi chling it bi anh huéng ctia dap va hd chira 16n (so véi luu lugng dong chay trén luu
vuc), ngoai trur tiéu luu vuc Pai Nga c0 cac dap chuyén nuodc sang cac luu vuc khac. Vi du,
h6 Pai Nga (dung tich hd g véi myc nude dang binh thudng 14 1,74 triéu m®) chuyén nudc
sang luu vuc séng Ta Pao thong qua nha may thuy dién (ctra xa ctia nha may thuy dién nam
& ha luu ma khong chay qua tram thily van Dai Nga) véi luu lugng 16n nhét 24,7 m¥/s.

2.2. 86 liéu

Bai b4o st dung ban dd cao d6 sé (DEM) SRTM (Shuttle Radar Topography Mission)
(https://dwtkns.com/srtm30m/) dé tach ba tiéu luu vuc Thanh Binh, Dak Nong va Pai Nga
tur ba tram thuy van tuong tmg. SRTM DEM c¢6 dd phan giai pixel 30 m. Nghién ctru nay
dung cong cu “hydrology” thudc phan mém ArcGIS®10 dé tach ba tiéu luu vuc can nghién
cuu.
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Nghién ctru thu thap liét s6 liéu luu lugng dong chay ngay tir 1981-2021 tai 03 tram
thity van Thanh Binh, Dak Nong va Pai Nga tir Trung tdm Thong tin va Dit liéu Khi thuong
Thiy véan thudc Téng cuc Khi twong Thuy vin. Luu luong trung binh trén liét tai liéu thu
thap tai tram Thanh Binh, Dik Nong va Dai Nga lan luot 1 299 triéu m®/niam (hé sb phan tan
Cv =0,21), 493 triéu m*/nam (Cv = 0,33) va 512 triéu m®nim (Cv = 0,37).

Céac tram do mua kha thua thét trén céac tiéu luu vuc Thanh Binh, Dak Nong va Pai Nga.
Theo s liéu nghién ctru thu thap duoc, chi c¢6 tram Pa Lat la gén tiéu luu vuc Thanh Binh
va tram Pik Nong thudc tiéu luu vuc Dak Nong. Trong khi d6, dong chay trong séng duoc
hinh thanh do sy tap trung luong mua cua toan luu vuc. Vi vay, lugng mua tai cac tram mua
kho dai dién cho khu vuc khong gian rong. Vi thé, nghién ciru s dung mua ludi dé tinh
lwong mua binh quan trong céc tiéu luu vuc, tir d6 phan tich mdi lién hé giita mua luu vuc
va luu luong tai tram thuy van. Cu thé, bai bao dung dit liéu mua CHIRPS (tén day du l1a
Climate Hazards Group InfraRed Precipitation with Station, V20) véi d6 phan giai 0,05°
(5kmx5km) (https://www.chc.ucsb.edu/data/chirps) thoi ky tir ndm 1981 dén 2021. bay la
mot san pham dir liéu mua ludi, duoc tinh todn bang cach két hop mua vé tinh va hé thong
tram mua mat dat [18]. D@r liéu mua CHIRPS da duogc kiém dinh cho nhiéu luu vuc trén thé
gidi [19] va 13 bo dir liéu mua ludi co chat luong tét, dang tin cdy ¢ Viét Nam [20]. Trudc
khi sir dung, nghién ciru da so sanh mua CHIRPS v6i mua thuc do tai tram Da Lat va Dak
Nong. Hé s xac dinh (Coefficient of determination) giita mwa CHIRPS va thuc do trong luu
vuc Thanh Binh 1a 0,55 va Bik Nong 1a 0,62 (Hinh 2). Tuy hé sé xac dinh khong qua cao

a) Tong lugng mua CHIRPS tir thiang 7 dén thang 10
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Hinh 2. Téng lwong mwa CHIRPS tir thang 7 dén thang 10 ndm 2021 trén luu vic (a) va so sanh
mua luéi CHIPRS v6i mua tram trén tiéu luu vuc Thanh Binh (b) va Bak Nong (c).
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nhung dit liéu mua CHIRPS c6 thé duogc coi 1a tin cay (R?> 0,5) trong nghién ctru nay. Tir
mua lui CHIRPS, nghién ctru tinh toan luong mua trung binh cua ba tiéu luu vuc Thanh
Binh, Dik Nong va Pai Nga bang cach tinh luong mua binh quan cua tat ca cac 6 ludi trong
mdi tiéu luu vue. Nghién ciru tinh todn tong lugng mua thang, ndm, 30-ngay 16n nhat (30-
ngay max), 30-ngay nho nhét (30-ngay min), mua mwa va moa kho tir liét dit 1iét mua ngay.

Nghién ctru phan tich TDSDD trong giai doan 1990-2020 tir bd dit liéu st dung dat hang
nam [21]. Nghién ciru [21] da két hop vién tham véi thuat toan rimg ngau nhién (Random
Forest) dé thiét 1ap ban dd sir dung dat qua cac nam tir dir liéu vé tinh. C6 10 loai hinh sir
dung dit (dit liéu cap 1) & 6 phan giai khong gian 13 250mx250m tir cac dit liéu sir dung dat
so cap [21]. Sau d6, nghién ciru da tai phan loai 10 loai dit liéu str dung dat ndy thanh bén
loai chu dao trong ving nghién ctru, gdm: dit rimg, dat néng nghiép, dat d6 thi va mat nude.
Dit liéu str dung dit dang lu6i dugc tinh trung binh cho ba tiéu luu vire nghién ctru gidng nhu
cach tinh d6i voi mua.

2.3. Phuong phap nghién ciru

Hinh 3 thé hién phuong phap nghién ctru tong thé. Trudc tién, nghién ciru thu thap luu
lwong ngay, mua ngay va ban do sir dung dit theo nim. Cac dir liéu nay dugc kiém tra va
chinh bién dé duoc bo s6 liéu phit hop cho cac phan tich. Cudi cling, bai béo tinh toan dinh
tinh va dinh lugng céc tic dong ciia TDSDD va dap chuyén nudc dén dong chay trén ving
nghién cuu.
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Hinh 3. So d6 ciu trac thé hién cac budce nghién ciru.

Vé mit dinh tinh, bai b4o ding phuong phap phi tham s6 Mann-Kendall [22, 23] dé ¢anh
gia xu thé thay ddi trong dai han cta luu lugng (1981-2021), lvgng mua (1981-2021) va sir
dung dét (1990-2020). Phuong phép Pettitt [24] dugc ding dé tim nam thay doi xu thé trong
cac chudi dir liéu, tir d6 chudi sb liéu duogc tach thanh giai doan trude va sau thay ddi. Sau
d6, phuong phap Sen’s slope [25] duoc dung dé tinh toan tdc do thay dbi (46 dbc) cua cac
liét s6 liéu. Cac cong cu ndy duge thue hién trén ngén ngir R (https://www.r-project.org/),
trong goi (Package) “Kendall”. Nhiing cong cu thong ké nay dugc tién hanh & mirc y nghia
10%. Céc phan tich trén duoc tinh toan trén sb liéu trung binh nim va thang, 30-ngay max,
30-ngay min va trung binh mua 1 va mua can.

Vé mit dinh luong, bai bao dung phuong phap dudng tich phan kép (Double mass curve)
va hodi quy tuyén tinh dé tinh toan tac dong ctia TDSDPD va dap chuyén nudc dén su bién doi
ctua dong chay theo nam, mua va thang. Trudc tién, duwong quan hé gitra luu lugng nam liy
tich (truc tung) va lwong mwa nam liy tich (truc hoanh) duoc thiét 1ap. Tiép theo, duong hoi
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quy tuyén tinh duoc thiét 1ap cho giai doan trudce thay d6i (nam thay ddi c6 duoc tir phuong
phap Pettitt). Néu nhu trén hé théng khong c6 anh huéng cua con ngudi thi duong quan hé
tuyén tinh nay s& dugc gitt nguyén cho giai doan sau thay d6i. Do d6, dudng hdi quy tuyén
tinh cho giai doan trudc thay doi duoc dung dé tinh luu lwong nim cho giai doan sau thay
d6i. Noi cach khéc, cac luu lwong niam trong giai doan sau thay ddi duoc tinh toan tir duong
hdi quy tuyén tinh chinh 13 lwu lwong dwoc tai xdy dung lai trong diéu kién ty nhién (con
nguoi khdng c6 anh huong). Cudi cung, sy khac nhau giita lvu lugng nim duge tinh toan so
v6i luu luong ndm thue do phan anh anh hudng cua con nguoi. Trong trudng hop ¢ 02 tiéu
lwu vuc Thanh Binh va Dak Nong thi anh hudng ciia con ngudi chinh 1a TDSDD do khong
c¢6 cac dap va hd chuia 1on. Trong khi d6, cac dap chuyén nude ra khoi tiéu luu vuc Dai Nga
sang cac luu vuc khac 6 thé c6 tac dong 16n toi dong chay tai tram thuy van Dai Nga.

3. Két qua va théio ludn
3.1. Su thay doi ciia luu lrong

3.1.1. Tiéu luu vuc Thanh Binh

Trong giai doan 1981-2021, luu lugng dong chay ndm, thang, 30- ngay max, 30- -ngay
min, mua 1ii va mua can tai tram thity van Thanh Binh déu c¢6 xu thé ting, dasé1acoy nghia
thong ké (Hinh 4, Bang 1). Dong chay nim ting 0,063 m%/s/nam (p = 0,0048). Nam thay do6i
xu thé ciia Ivu lwgng nam 13 2005. Vao mua lii (thang 6 - thang 11), thang 9 ting nhiéu nhat,
boi 0,133 m¥/s/nam (p = 0,053), ké tiép 1a thang 8 bai 0,126 m¥/s/nam (p = 0,092) va thang
7 bdi 0,084 m*/s/nim (p = 0,028). Cac thang 6, 10 va 11 tang, nhung p > 0,1. Luu luong 30-
ngdy max tang 0,094 m%s/nam (p = 0,188). Luu luong cua tat ca cac thang mua kho (thang
12 - thang 5) va luu lugng 30-ngdy min déu ting voi p < 0,1. Thang 5 ting cao nhat, boi
0,122 m%/s/niam (p = 0,011), theo sau la thang 4 bai 0,066 mé/s/nim (p = 0,005) va thang 1
béi 0,05 m®/s/nam (p = 0,001). Luu luong 30-ngay min ting 0,028 m%s/nam (p < 0,01).
Tuong tu, luu lugng trung binh mua 1i va mua can déu ting, 1an lugt boi 0,08 m*/s/nam (p =
0,025) va 0,06 m*/s/nam (p = 0,0007).

(a) Trung binh ndm (b) Trung binh mua It 20 - (c) Trung binh mua can
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Hinh 4. Thay d6i luu lwong tir 1981 dén 2021 tai tram thuy van Thanh Binh.
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Biang 1. Két qua phan tich xu thé thay d6i Iuu lugng dong chay tai tram Thanh Binh, Pik Nong va
Dai Nga (1981-2021). Dau “+” thé hién xu thé ting, diu “-” thé hién xu thé giam.

Chi s6 Thanh Binh Pik Nong Pai Nga
Tocdd p Xu Tocdd p Xu Técdd p Xu
(m%/s/nim) thé  (m%s/nim) thé (m%s/nim) thé

Théang 1 0,05 0,001 + 0,127 6,5.107 + -0,05 0,050
Théang 2 0,026 0,01 + 0,091 2,1.107 + -0,06 0,0007 -
Thang 3 0,033 0,003 + 0,103 2,08.108 + -0,03 0,154 -
Théang 4 0,066 0,005 + 0,124 4,510 + -0,04 0,438 -
Thang 5 0,112 0,011 + 0,231 514107 + -0,06 0,506 -
Théang 6 0,062 0,172 + 0,288 6,68.10° + -0,32 0,044 -
Thang 7 0,084 0,028 + 0,581 5,1.10® + -0,14 0522 -
Théang 8 0,126 0,092 + 0,643 0,01 + -0,61 0,044 -
Thang 9 0,133 0,053 + 0,426 0,012 + -0,61 0,005 -
Thang 10 0,016 0,794 + 0,386 0,016 + -0,35 0,071 -
Thang 11 0,041 0,345 + 0,261 6,07.10° + -0,3 0,004 -
Thang 12 0,061 0,020 + 0,171 1,38.10° + -0,15 0,014 -
Néam 0,063 0,0048 + 0,324 1,15.10% + -0,17 0,061 -
30-ngay max 0,094 0,188 + 0,66 0,012 + -0,63 0,005 -
Mua I 0,08 0,025 + 0,49 1,87.10° + -0,29 0,02 -
30-ngay min 0,028 0,002 + 0,096 6,36.10° + -0,04 0,004 -
Mua can 0,06 0,0007 + 0,137 1,82.10° + -0,04 0,318 -

3.1.2. Tiéu luu vuc Dak Nong

Bién d6i luu lwong tai tram Dk Nong vao ca mua lii va mua kho déu ting v6i mire ¥ nghia
thong ké rat cao (Hinh 5, Bang 1). Luu lugng trung binh nam ting 0,324 m%s/nam (p = 1,15.10°
6). Nam thay d6i dong chay nam la 1998. Céc thang mua lii (thang 6 - thang 11) c6 luu luong
tang lan luot 1a: thang 6 ting 0,288 m®/s/nam (p = 6,68.10%), thang 7 ting 0,581 m%/s/nam (p =
5,1x10°®), thang 8 ting 0,643 m*/s/nim (p = 0,01), thang 9 ting 0,426 m*/s/nam (p = 0,012), thang
10 ting 0,386 m*/s/nam (p = 0,016), va thang 11 ting 0,261 m%s/nim (p = 6,07x107°). Luu lugng
30-ngay max ting véi toc do 0,66 m%/s/nam (p = 0,012). Trong mia can (thang 12 dén thang 5),
luu lugng thang 12 ting 0,171 m%/s/nam (p = 1,38x107°), thang 1 ting 0,127 m¥s/nim (p =
6,5x107), thang 2 ting 0,091 m%/s/nam (p = 2,1x107), thang 3 tang 0,103 m*/s/nam (p = 2,08%x10"
®), thang 4 ting 0,124m*/s/nam (p = 4,5x10°%), va thang 5 tang 0,231m%s/ndm (p = 5,14x107).
Luu luong 30-ngay min ting véi toc dd 0,096 m*/s/nam (p = 6,39x107°). Ca luu lwong trung binh
mua ld Vg mua can déu tang, 1an luot 13 0,49 m®/s/nam (p = 1,87x10°) va 0,137 m*/s/nam (p =
1,82x107).

(a) Trung binh nadm

_ (b) Trung binh mua I 20

_ (¢) Trung binh mua can
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Hinh 5. Xu thé thay ddi luu lugng giai doan 1981-2021 tai tram Dik Nong.
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3.1.3. Tiéu luu vuc Pai Nga

Khac v6i Thanh Binh va Dik Néng, luu luong thang, nam, 16n nhat, nho nhit, mua 1
va mua can tai tram thuy vin Dai Nga déu c6 Xu thé giam tir 1981 dén 2021 (Hinh 6, Bang
1). Luu luong trung binh hang nam giam véi toc d6 -0,17 m%/s/nam (p = 0,061). Nam thay
d6i xu thé 1a 2014. Luu luong trung binh nam giam tir 18,5 m%s trong giai doan 1981-2013
xudng con 6,9 m%/s trong giai doan 2014-2021, tirc 1a giam dén 63% do anh hudng ctia dap.
Xu thé giam cta cac thang mua 1ii déu ¢ ¥ nghia thong ké (trir thang 7). Cu thé, thang 6 giam
-0,32 m%/s/nam (p = 0,044), thang 8 giam -0,61 m%/s/nam (p = 0,044), thang 9 giam -0,61
m%/s/nim (p = 0,005), thang 10 gidm -0,35 m%/s/nim (p = 0,071), va thang 11 giam -0,3
m®/s/nam (p = 0,004). Luu luong 30-ngdy max giam véi toc do -0,63 m%/s/nam (p = 0,005).
Trong mla can, chi c¢6 luu lugng 30-ngay min, thang 12 va thang 2 1a c¢6 xu thé giam co y
nghia thong ké. Nhitng thang khac mic du c6 xu thé giam nhung lai khong c¢6 ¥ nghia thong
ké. Cu thé, luu luong thang 12 giam -0,15 m%/s/ndm (p = 0,014), thang 2 giam -0,06 m%/s/nam
(p =0,0007) va 30-ngay min giam
-0,04 m*/s/nam (p = 0,004). Luu lugng trung binh mua 1ii (p = 0,02) va mua can (p = 0,318)
déu giam. Nhu Vay, bén canh luu lugng 30-ngay max, thang 8 va 9 ¢6 téc d6 giam luu luong
16n nhét trong giai doan 1981-2021.

(a) Trung binh nam (b) Trung binh mua la 20 (¢) Trung binh mua can
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Hinh 6. Xu thé thay d6i luu lugng giai doan 1981-2021 tai tram Pai Nga.

Luu lugng (m?/s)

3.2. Thay doi lwong mua

Trong tiéu luu vuc Thanh Binh, tong lvong mwa hang nam tang 0,72 mm/nim trong giai
doan 1981-2021 (p = 0,884) (Hinh 7, Bang 2). Vao mua mua (thang 6 - thdng 11), mua cé
xu thé giam (trr thang 11 vé&i xu thé ting). Trong do6, thang 6, 7 giam lan luot 1a -1,67
mm/nam (p=0,006) va -2,65 mm/nam (p = 0,004). Thang giam nhiéu nhit trong miia mua la
thang 7. Mua 30-ngy max ciing c6 xu thé giam, nhung p > 0,1. Trong khi d6, thang 11 c6
xu thé ting, boi 1,47 mm/nam (p = 0,03). Trong mua kho, cac thang 1, 4, 5 va 12 la cac thang
trong nam c6 lugng mua tang trong giai doan 1981-2021, nhung chi ¢6 thang 12 c6 p < 0,1
(p = 0,076). Trong khi d6, thang 2 va thang 3 déu c6 lwong mua giam, trong d6 thang 2 giam
bdi -0,29 mm/nam (p = 0,005). Mua 30-ngay min khéng c6 xu hudng rd rang. Mua mua ¢
lrong mua trung binh giam trong khi mua khd c6 lugng mua trung binh tang, nhung ca hai
déucop>0,1.
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Trong tiéu luu vuc Dak Nong, tong lwong mua trong nim ¢ xu hudng ting tir 1981 dén
2021, véi p = 0,582 (Hinh 8, Bang 2). Trong muia mua, cac thang 6, 7, 10va 30-ngay max co
xu thé giam, nhung chi c¢6 thang 7 (p = 0,004) 1a c6 y nghia thong ké, voi toe do -2,87
mm/nam. Cac thang 8, 9 va 11 c6 lugng mua tang, trong dé chi c6 thang 11 1a co p <0,1 (p
= 0,055). Mtrc d6 tang luong mua cua thang 11 1a 1,4 mm/ndm. Trong mua kho, thang 2,
thang 3 va 30-ngay min c6 xu thé luong mua giam, v6i thang 2 ¢6 p < 0,1 (p = 0,05) véi tde
d6 -0,17 mm/nam. Cac thang 1, 4, 5 va 12 ¢6 lugng mua ting, véi thang 1 va 12 c6 p <0,1.
Mure d6 tang cua thang 1 va 12 la 0,25 mm/nam (p = 0,078) va 0,46 mm/nam (p = 0,062).
Luong mua trung binh mua mwa giam (p = 0,452) va mua kho tang (p = 0,052 voi toc do
4,09 mm/nam). Trong 1 tiéu luu vuc Dai Nga, nhin chung tinh bién d6i cua luvong mua tai day
ciing giéng nhu hai tiéu lvu vuc Thanh Binh va Dik Nong; bién doi lugng mua trong cac
thang co6 su khac nhau va khong tuan theo mot xu hudng nao (c6 thang tang, cé thang giam)
(Hinh 9, Bang 2). Tuy nhién, nhitng thdng (ci miia mwa va mua khd) ma c6 bién d6i mang y
nghia thng ké thi déu c6 lwong mua giam (trir mua trung binh mua khé ting).
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Hinh 7. Xu hudng thay doi tong lugng mua trong giai doan 1981-2021 & tram Thanh Binh.

Bang 2. Két qua phén tich xu huéng lugng mua cua tiéu luu vuc Thanh Binh, Pak Nong va Dai Nga
(1981-2021). Dau “+” thé hién xu thé ting, diu “-” thé hién xu thé giam.

Thanh Binh Pik Nong Pai Nga

Chi sé Toc dd Xu Téc dd Xu  Técdd XU thé

(mm/nam) P thé  (mm/nim) P thé  (mm/nim) P uine
Théang 1 0,11 0,167 + 0,24 0,078 + 0,14 0,529 +
Théang 2 -0,29 0,005 - -0,17 0,05 - -0,20 0.007 -
Théang 3 -0,22 0,508 - -0,17 0,645 - 0,13 0,779 +
Théang 4 0,15 0,762 + 1,19 0,204 + 0,67 0,329 +
Théang 5 1,06 0,329 + 141 0,167 + 1,36 0,174 +
Théang 6 -1,67 0,006 - -0,89 0,160 - -1,52 0,015 -
Théang 7 -2,65 0,004 - -2,87 0,004 - -2,58 0,002 -
Théang 8 -0,16 0,919 - 0,32 0,779 + -1,16 0,286 -
Théang 9 -0,36 0,661 - 0,32 0,605 + -0,43 0,567 -
Théang 10 -0,82 0,582 - -1,77 0,16 - -2,19 0,204 -
Théang 11 1,47 0,032 + 14 0,055 + 0,73 0,257 +
Théang 12 0,44 0,076 + 0,46 0,062 + 0,60 0,160 +
Néam 0,72 0,884 + 2,46 0,582 + 0,67 0,849 +
30-ngay max -0,44 0,559 - -0,86 0,406 - -1,41 0,071 -
Mua mua -2,97 0,296 - -2,05 0,452 - -5,22 0,067 -
30-ngay min 0 0,875 -- -0,0003 0,483 - -0,001 0,753 -

Mua kho 2.68 0,197 + 4,09 0,052

+

3,82 0,089 +
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Téng lwong mua nim c6 xu hudng ting, nhung p > 0,1 (p = 0,849). Trong mua mua,
thang 6 giam -1,52 mm/nam (p = 0,015), thang 7 giam -2,58 mm/nam (p = 0,002)va 30-ngay
max giam -1,41 mm/nam (p = 0,071). Nhiing thang con lai trong mua mua cO lugng mua
giam (trir thang 11 tang), véi p > 0,1. Mua trong mua khé c6 xu hudng tang, trir thang 2 giam
-0,20 mm/nam (p = 0,007). Mua mua c6 lvong mua trung binh giam -5,22 mm/nam (p =
0,067) nhung mua kho c6 lugng mua trung binh tang 3,82 mm/nam (p = 0,089).
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Hinh 8. Xu hudng thay d6i ciia lugng mua tir 1981 dén 2021 & tram Pak Nong.

3000 (a) Tong mua nam ~ (b) Tong mua mua 1500 (;C) ’lro_ng mua khq
_ . At e 2000, . J Toce do = 3,82 mm/nam
2000 ¥ : V' y 7W?F%J 1000 - p:0,089. .
J Vv 1 e .
1000 - Téc do = 0,67 mm/nim 1000 - 14, d6=-5,22 mm/nam 500 '«'Q:,—'.T“"dl-'é'Mm
1p=0,849 Tp=0,067 SEVY
O TITTITTTT T T T T T T T T T T I T T T T T O TITTTTTTIT T I T T I TT TT I  T I T TTTT ToT Ty T 0 TITTTTTITT T I T T T T T T I T T T
o~ (d) 30-ngay max (¢) Thang 6 Thang 7
E 1000 | 14e 4o = 600, 600 1 e .
g o0c d6 =-1,41 mm/nim | The do = -1.52 mm/nim | Toe d6 =-2,58 mm/nim
s p=0071 . 400 - p=0,015 400 - P~ 2002
g 500 -4 ] "Jo P o o N 7
ob v : 200 - % : A 200
g. ] ]
—:0 07 O IR R L L 07m
] (g) 30-ngay min (h) Thang 2 (1) Thang 3
= 1.0 Téc 4o =-0,001 mmmam 1007 Tée do=-02 mmnam 300 Téc do = 0,13 mm/nam
0.8- p=0.753 1 p=0,007 1 p=0779
] 200 -
0.6 - 50 .
0.4 -
0.2_ 3 " A
198 2000 2020 1980 2000 2020 1980 2000 2020
Nam

Hinh 9. Xu hudng thay dbi cua lugng mua tir 1981 dén 2021 & tram Pai Nga.
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3.3. Thay doi sir dung ddt

Dit rimg va dat nong nghiép chiém da sb trong céc loai hinh sir dung dat trong ba tiéu
lwu vuc nghién ctru. Tuy nghién, ty trong dat rimg va nong nghiép trong timg tiéu luu vuc
bién d6i manh tir 1990 dén 2020. Trong tiéu lwu vic Thanh Binh, trung binh dat rimg chiém
57,2% trong giai doan 1990-2017, theo sau 1a dt nong nghiép (trung binh 40 ,3%). Tuy nhién,
dat nong nghiép chiém 53,9% trong giai doan 2018-2020 so voi 41,1% cua dat rimg. Trong
tiéu luu vue Dik Nong, dat rimng chiém da s trong giai doan 1990- 2015 (trung binh 80,3%),
ké tiép 1a dat nong nghiép (trung binh 19,6%). Tuy nhién, trong dat nong nghiép chiém da sb
trong giai doan 2016-2020 (trung binh 62,1%) so v&i 37,2% dét rimg. Trong tiéu luu vuc Dai
Nga, qué trinh chuyén dbi sang dat nong nghiép tir dt rimg xay ra som hon, tir nim 1992.
Néu nhu dit rimg chiém khoang 64,6% trong giai doan 1990-1991 thi n6 chi con chiém
khoémg 34,8% trong giai doan 1992-2020. Nguoc lai, d4t nong nghiép tang tir 35,4% trong
giai doan 1990-1991 1én 64,9% trong giai doan 1992-2020.

Phan tich thong ké cho thay tiéu luu vuc Dik Nong ¢6 téc do TDSDD nhanh nhat so véi
hai tiéu Iuu vyuc con lai. Pak Nong ciing 1a Ivu vye mat dat rimg nhiéu nhat, kém theo sy mo
rong dién tich cua khu vyc xay dung va nong nghié¢p ¢ day. Thanh Binh 1a luu vuc c6 dién
tich ring bi thu hep it nhat va di liéu nay ciing chua mang y nghia théng ké; tai luu vyc nay
chi co dir liéu dién tich dat xay dung dugc mo rong la mang y nghia thong ké. TDSDD trong
tiéu luu vyc Thanh Binh nhin chung nam & murc thap so v6i nhimg luu vyc con lai. Trong
giai doan 1990-2020, dién tich dat rimg ¢ Thanh Binh giam -79,3 ha/nam (p=0,144) (Hinh
10). bt rung chu yéu bi thay d6i thanh dat néng nghiép, mat nude (chi yéu 1a phat trién thiy
dién) va dat 6. Dién tich dét ctia ca khu vuc xay dung va nong nghiép ting 79 ha/nam. Trong
do, dat xay dung ting 38,1 ha/nam (p = 2,82x10%?), dat néng nghiép ting 38,8 ha/nam (p =
0,377). Dién tich cac vung thiy vuc tang 0,83 ha/nam (p = 0,022).
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Hinh 10. Thay d6i dién tich dat rimg va dat nong nghiép trong ba tiéu luu vuc Thanh Binh, Dak

Nong va Dai Nga tir 1990 dén 2020.
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Tiéu luu vuc Dak Nong l1a khu vuc ¢c6 TDSDD 10 rét va manh mé nhét trong ba tiéu luu
vue nghién ciru va 13 Tuu vue c6 dat rimg/tham thyc vat bi giam nhiéu nhat. Co6 dén 549,6
ha/nam dt rimg bi thu hep (p = 2,22x10°®) trong giai doan 1990-2020 (Hinh 10). Tuwong tmg,
6 543 ha/nam dién tich dat cho khu xay dung va nong nghiép duge ma rong (p = 2,46x10°
8). Trong d6, 539,8 ha/nim ting danh cho khu vire ndng nghiép (p = 2,72x10®) va 2,5 ha/nam
tang danh cho khu vuc xay dung (p = 1,85%10°). Cung véi d6, dién tich cta cic ving thuy
vuc ciing tang 0,57 ha/nam (p = 5,6x10®). P6i véi tiéu luu vue Dai Nga, dét rimg ciing bi
thu hep dang ké, giam dén 370.2 ha/nim (p = 4,82x10°) (Hinh 10). Cung v6i d6, dat nong
nghiép tang 361,5 ha/nim (p = 6,65x10°) va 2,3 ha/nam dét xay dung ciing dugc md rong
(p = 7,22x10®). Dién tich cac vung thuy vuc ting 6,25 ha/nam (p = 7,64x107).

3.4. Pinh lwong anh hwéng cia thay doi sir dung dat va ddp chuyén nuwée dén thay doi lwu
lwong

_ Phan tich Pettitt cho thdy rang luu luong trung binh ndm trong giai doan 1981-2021 thay
doi xu thé vao nam 2005 tai tram Thanh Binh (p = 0,0048), 1998 tai tram Pak Nong (p =
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1,15x10%) va 2014 tai tram Pai Nga (p = 0,061) (Bang 1). Do d6, dudong hoi quy tuyén tinh
lan luot duge thiét 1ap cho giai doan 1981-2004, 1981-1997 va 1981-2013 tai tram Thanh
Binh, Pik Nong va Dai Nga tir duong tich phan kép (double mass curve) giita lvong mwa va
lru lwgng nam tich liy (Hinh 11). Luu lugng sau ndm thay doi tai timg tram duoc tinh todn
tai xay dung lai dwa vao phuong trinh twong quan tir lvong mua tuong Gng. Cubi cung, su
khac nhau gitra luu lugng thuc do (mau do trong Hinh 11) va luu lugng tai xay dung lai tu
luong mua (mau xanh trong Hinh 11) 1a sy dong gop cua con nguoi, da phan la tr TDSDD
trén tiéu luu vire Thanh Binh va Dak Nong va dap chuyén nudc trén tiéu luu vuc Pai Nga.

Tinh toan dinh lugng cho két qua TDSDD dong gop 6,2% luong ting luu lwong nim tai
tram Thanh Binh va 22,3% lugng ting Iuu lugng nam tai tram Pik Nong vao nam 2021. Mac
du TBSDD trong tiéu luu vuc Pai Nga (dat rimg giam nhung dat nong nghiép va dat ¢ ting)
vé mat nguyén ly c6 thé 1am ting luu luong tai tram Dai Nga, nhung luu luong tram Dai Nga
thuce té c6 xu thé giam (Bang 1). Ching to, cac hd chuyén nudc tir tiéu luu vuc Pai Nga sang
cac luu vuc khace la tac nhan chinh lam giam luu luong trong giai doan 1981-2021. Tong hop
lai, dap chuyén nudc (c6 thé cé cac yéu tdc con nguoi khac) dong gop 14,2% luong giam luu
lugng nam tai tram Pai Nga vao nam 2021.
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Hinh 11. Pinh lugng tic dong cia TDSDD va ddp chuyén nudc dén thay ddi luu lwong dong chay
nam bang phuong phap duong tich phan kép double mass curve va hdi quy tuyén tinh. Cac nim
2005, 1998 va 2014 trong céc hinh 14 cac ndm thay ddi xu thé luu lwong tir phwong phap Pettitt. Q:
luu lugng, P: lugng mua.

Bang phuong phap twong tw, nghién ctru da tinh toan tac dong cua TDSDD va dap
chuyén nuée dén thay doi luu luong theo thdng va mua vao ndm 2021 tai ba tiéu luu vuc
nghién ctru (Hinh 12). Nghién ctru chi tinh toan cho nhirng thang c6 gia tri p < 0,1 tir phuong
phap Mann-Kendall. Trén tiéu Iuu vuc Thanh Binh, TDSDPD lam ting luu luong cua thang
2-thang 9 trong khoang 7,3%-25,2% (ngoai trir thang 4 giam 0,7%, mirc giam kha nho). Bén
canh d6, viéc mo rong dt nong nghiép (ting nhu cu tudi trong mua can) co thé 14 tdc nhan
chinh dong gbép vao su sut giam -44,1% va -45,8% luu lugng thang 1 va thang 12 tai tram
Thanh Binh. Binh quan, TDSDD lam giam -5,7% luu luong trong mua can va tang 10,7%
luu luong trong mua 1d tai tram Thanh Binh.

Trén tiéu lvu vuc Dak Nong, TDSDP dong gop 2,5%- -50,9% luong tang luu lugng cua
thang 2-thang 12 (Hinh 12). Trong khi d6, viéc ting nhu cau nudc do dat néng nghiép tang
c6 thé da dong gop 40,1% luong giam luu luong thang 1. TDSDP chiém da sd trong su gia
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tang luu luong trong thang 5 (50,9%), theo sau 1a thang 7 (47,2%) va thang 6 (46,2%). Trung
binh, TDSDD lam tang 25,6% luu lugng mua can va tng 23,6% luu lwong mua 11 tai tram
Pik Nong. Trén tleu luu vuc Pai Nga, ddp chuyén nudc 1a tac nhan chu chét trong sy sut
giam luu luong cua tit ca cac thang tinh toan, dao dong tir -8,9% (thang 8) dén -55,7% (thang
1) (Hinh 12). Trung binh, ddp chuyén nudc dong gop 37,1% luong giam luu lwong mua can
va 17,7% lugng giam luu luong mua 1 tai tram Pai Nga.
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Hinh 12. Pinh lugng tic dong cia TDSDD va dép chuyén nudc dén thay ddi luu lugng theo thang
bang duong tich phan kép double mass curve va hoi quy tuyen tinh.

3.5. Thdo lugn

Phan tich xu thé cho thiy su thay ddi cia mua va luu lugng khong ludn ludn giéng nhau
& tiéu Iuu vyc Thanh Binh va Dak Nong. Nghia 13, ngoai mua thi TDSDP 1a tac nhan quan
trong cua vi€c tang xu thé luu luong tai tram Thanh Binh va Pak Nong. Vé nguyén 1y, viée
chuyén d6i dat ring thanh dét ¢ va dat nong nghiép s& lam giam h¢ s6 thdm va ting hé s
dong chay mat. Vi vay, thoi gian tip trung dong chay mit giam xudng va luu luong dong
chay mat tang Ién. H¢ qua 14, khi mua xuét hién trén luu vuc thi dong chay trong song dugc
hinh thanh sém véi luu luong cao. Tinh toan dinh luong cho thdy TPSDD dong gbp 6,2%
va 22,3% lugng ting luu lwong trung binh nam tai tram Thanh Binh va Bik Néng. Tuy nhién,
TPSDD c6 dong gop rat dang ké dén thay doi luu luong theo thang, chang han dén 50,9%
luong tang luu lwong vao thang 5 tai tram Dak Nong. Diéu d6 cho thdy, dé hiéu tuong tan
hon cdc tac dong cua con nguoi thi cac tinh toan dong chay nam la chua du do ¢6 sy bu trur
gilta mua 10 va mua can. Thay vao do, cac tinh toan can dugc thyc hién vo1 dong chay thang.
Nhiing két qua nay ham ¥ ring mic du mua la nguon gbc ctia dong chay trong song nhung
TPSDD méi 12 tAc nhan chinh tac dong dén thay doi xu hudng cta dong chay trén tiéu luu
vuc Thanh Binh va Pik Nong trong giai doan 1990 dén 2020. Cac nhan dinh nay phu hop
v6i két qua [13] khi nghién ciru nay cho rang TDSDD, théng qua d6 thi hoa, 1 nguyén nhan
chinh cia viéc ting myc nudc trén song Dong Nai, ma Thanh Binh va Pak Nong nam & dau
ngudn séong Dong Nai.

Khéac véi luu vue Thanh Binh va Dik Néng, luu luong trong ca mua 1i va mua can &
Dai Nga giam, da s6 ¢6 y nghia thong ké (Bang 1). Nhung xu thé lugng mua khong hoan
toan giéng voi thay doi luu luong: c6 thang mua tang nhung c6 thang mua giam (Bang 2).
Dit rimg trong Dai Nga bi thay do6i sang sang dat nong nghiép va khu vuc xiy dung. Viéc
TDSDD nhu vay vé nguyén 1y c¢6 thé lam ting luu luong dong chay do tang hé s6 chay mat
va giam hé s6 tham trén luu vuc. Tuy nhién, luu lugng thuc té c6 xu thé giam. Nghia 1a,
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TDSDD trén Dai Nga khong thé 1a nguyén nhan cta xu thé giam luu lugng trén luu vuc nay.
Thay vao d6, cac hd chuyén nude tir Pai Nga sang cac luu vuc khac 13 tic nhan chinh cua
viée luu luong dong chay giam. Tiép theo, viéc gia tang s dung nude tudi do tang dién tich
dat canh tac co thé 1a nguyén nhan chinh t1ep theo. Hién tai, cac tinh toan trong bai bao nay
chua phat hién anh huong cua BDKH dén thay d6i dong chay trén tiéu luu vuc Pai Nga.
Nghién ctru du doan rang cac hoat dong nhan sinh (c6 thé mot phan do BDKH trong tuong
lai) co the s& 0 tac dong tiéu cuc hon dén luong nudce trong mua kho trén tiéu lvu vuc Dai
Nga, giéng nhu khu vuc Mé Koéng [5] va Hoang Ha & Trung Quéc [26]. Diéu nay c6 thé s&
lam tang thém ganh nang cho nguoi dan dia phuong trong tuong lai.

Tinh toan dinh lugng cho thiy cac hoat ddng nhan sinh lan luot dong gop 1én t6i 44,1%,
40,1% va 55,7% lugng giam luu luong thang 1 tai tram Thanh Binh, Dik Nong va Pai Nga.
Nguyén nhan c6 thé 1a do tang nhu cau dung nude tuwdi do mé rong dat nong nghiép trén ba
tiéu luu vuc, cung voi viéc chuyen nudce lién luu vyc ra khoi Pai Nga. Viée giam luu luong
trong thang mua kho nay 1am ting rui ro kho han, tir d6 c6 thé lam giam ning suat va san
luong cay trong. Viéc ha thap dong chay kiét trong song c6 thé 1am hé sinh thai ven song bi
anh hudng tiéu cuec.

Luu luong cac thang mua 1ii trong tiéu luvu vyre Thanh Binh va Pak Nong tang dang ké,
6 thé 1am tang ruai ro 10 lut. Bén canh do, ché do thuy van thay ddi co thé tac dong dén luong
nude, do am dat va mic do bd cap nudc ngam, tir d6 1am ting nguy co Va thiét hai cta han
han. Thay dbi hinh thai mua va xay dung dap gay ra thay d6i ché do dong chay song ngoi
[27]. Tuy nhién, anh huéng twong hd giita BPKH va cac hoat dong nhan sinh dén ché do
dong chay rat phuc tap, khong d& dé phan 1ap timg yéu t6 [1]. Vi du, BDKH dugc dy bao 1a
tang It trén Mé Kong [28] nhung xay dung dap lai gilr nude trong mua lii thong qua qua trinh
diéu tiét hd chira [5]. Vi vay, cac nha khoa hoc di ting cudng nghién ciru vé anh hudng kép
cia BPKH va hoat dong nhan sinh dén thay d6i ché do thuy van, thuy luc trong séng. Nhiing
yéu td nay dit ra nhiéu kho khan va su khong chéc chin trong nghién ctru, 1ap ké hoach ding
nudc va quan ly ngudn nudc. Do do, quan ly tong hop nguén nudc hay cao hon la quan ly
tong hop luu vuc song thi rat can thiét nham dam bao cac ké hoach phén phdi tai nguyén
nudc mot cach cong bang, khoa hoc va bén viing. N6 ¢6 thé bao gdm quan 1y dap va hd chira,
quan ly rui ro thién tai (10 lut va han han) quan ly d6 thi, quan Iy néng nghiép va quan ly dat
dai. Trudc mat, giam ty 1¢ thay do6i dat rimg qua dat nong nghiép va dét o 1a rat quan trong
nham giam riii ro 1 lut va han han.

Ngoai cac két qua khoa hoc dat dugc, bai bdo nay van con mot s han ché khach quan.
Tha nhéat, cac chudi dit liéu mua, luu lugng va su dung dét co do dai chua déng bd, tir d6 cac
phép so sanh chua that sy nhit quan. Tuy nhién, céc chudi dir liéu da duoc thu thap véi do
tin cay t6t, cap nhat, va du dai dé tién hanh cac phan tich xu thé. Thi hai, mua vé tinh co sai
s0 so voi thyuc té, tir ¢ anh hudng dén cac két luan dinh luong. Nhung mua vé tinh van co y
nghia khoa hoc cao va da dugc dung nhiéu trén thé gi61, dac bi¢t 1a ¢ nhiing noi hiém dit lidu
nhu Viét Nam va ving nghién ctru noi riéng. Ngoai ra, mua vé tinh cung cép so liéu dy du
hon vé mat khong gian so voi mua tram. Do d6, cac két qua tinh toan ¢ ¥ nghia khoa hoc,
mang tinh dinh hudng cao.

4. Két luan

Bai bao d phan tich, danh gia tac dong cia cia TDSDD va dap chuyén nude dén nhimg
thay d6i trong ddi dai han vé luu luong dong chay cua ba tiéu luu vuc Thanh Binh, Pik
Néng va Dai Nga trén thuong nguén hé thong song SGDN. Nghién ctru thdy rang thay doi
vé luong mwa khong hoan toan giéng voi cac bién doi cua luu lwong. Thay vao d6, TDSDD
va dap chuyén nudc 1a nguyén nhan chinh cia bién doi dong chay trong ving nghién ciru.
TDBSDD dong gop 6,2% va 22,3% cua lugng tang luu luong dong chay nam nhung dong gop
dén 25,2% va 50,9% luong tang luu lugng thang cua tram ‘Thanh Binh va Pik Néng. O tiéu
lru vue Pai Nga, cac ddp chuyén nudc 1a tac nhan chi yéu cua viée giam lwu luong, dong
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gop 14,2% ddi voi luu lwong nam nhung dén 55,7% dbi véi luu lugng thang. Do dé, dé danh
gia tic dong ctia céc tac nhan dén ché d6 dong chay thi cac tinh toan nén duoc thyc hién d6i
v6i dong chay thang dé dat duoc cac két qua rd rang. Mic di mua la ngudn gdc cua ché do
dong chay song, TDSDD va dap chuyén nudc 1 tc nhan chinh cua su bién dbi luu luong
trong giai doan 1981-2021 trén ba tiéu luu vuc nghién ciu.

Nghién ctru nay dung cac cong cu thong ké tuong dbi don gian nhung lai rat hiéu qua dé
phan lap tac dong cua cac yeu t6 dén sy bién d6i dong chay. Cac cong cu va phuwong phap
luan trong bai bao c6 thé d& dang dugc &p dung cho cac luu vuc séng khac ctia Viét Nam.
Céc cong trinh tiép theo c6 thé dung cac md hinh sé tri (chang han SWAT) dé c6 thé dua ra
cac két qua chi tiét hon, dac biét 1a c¢6 thé du bao duge muc do tac dong cuia BBDKH va cac
hoat dong nhan sinh dén ché do dong chay trong twong lai cho ngén, trung va dai han.
bong gop cua tac gia: Xay dung y twong nghién ciru: D.V.B., HN.N.Y.; Thu thép va phén
tich s6 liéu: D.V.B.; Viét ban thao bai bao: D.V.B., H.N.N.Y"; Chll’lh sua bal bao: D.V.B.

Loi cam on: Truong Pai hoc Viét Puc tai trg nghién ctru nay trong dé tai cap Co s6 “Panh
gia tic dong cua dap dén dong chay, tram tich va hinh thai luu vuc song Sai Gon - Pong Nai
trong dé tai ma s6 DTCS2022-002”. KS. Luc Anh Tuén d3 hd trg thu thap s liéu nghién ctru.
Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru cta tap thé
tac gia, chua duoc cong bd & dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong co sy tranh chép lgi ich trong nghién ctru.
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Abstract: This study assesses the effects of land use changes and diversion dams on the
long-term flow alterations in three subbasins, namely Thanh Binh, Dak Nong, and Dai Nga,
located upstream of the Sai Gon - Dong Nai (SGDN) River basin during 1981-2021 using
statistical approaches. We found that the mean annual, flood-season, and dry-season
discharges at Thanh Binh and Dak Nong hydrological stations have increased from 1981 to
2021, predominantly with statistical significance. On the contrary, the respective discharges
at the Dai Nga hydrological station have decreased, largely with statistical significance.
Meanwhile, the variations in the long-term rainfall (1981-2021) did not align perfectly with
the alterations in the long-term discharges observed in the three studied subbasins. The
findings suggest that land use changes, rather than climate change, were the main driver of
the discharge increases in the Thanh Binh (up to 25.2% in February) and Dak Nong (up to
50.9% in May) subbasins, while diversion dams drove the discharge decreases in the Dai
Nga subbasin (up to 55.7% in January). Quantitative analyses of human impacts on the mean
annual discharge usually provided relatively low values (contributing 6.2% at Thanh Binh)
because of the compensation between the flood and dry season. However, the analyses on
the monthly discharge provided more obvious results (contributing from a 45.8% reduction
to a 25.2% increase at Thanh Binh). Therefore, quantitative analyses should be conducted
on the monthly discharge. Although rainfall still controlled river flow regimes, land use
changes and diversion dams were the main driving factors of the significant discharge
alterations in the studied areas over the period 1981-2021. Therefore, planning and
implementing the river basin’s integrated water resources management are necessary to
facilitate sustainable development. In this regard, it is crucial to control deforestation
strictly, and afforestation should be given higher priority.
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