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PANH GIA BIEN PONG HAN KHi TUQNG MUA KHO BANG CHI SO HAN RDIst
CHO VUNG CUA SONG TIEN TRONG BOI CANH BIEN POI KHI HAU
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*Trung tdm Nghién cizu Bién doi Khi hdu, Trirong Pai hoc Khoa hoc X& héi va Nhdn vin, VNU-HCM

Tom tit. Khu vuc cira song Tién 1a viing néng nghiép quan trong cua Bong bang sdng Ctu
Long, nhém nganh néng nghiép, 1am nghiép va thuy san dong gop tdi 35 % trong co cau
kinh té cua ving [1-3]. Trong nhém nganh kinh té nay, tréng trot n6i chung va trdng lda ndi
riéng phu thudc rat nhidu vao khi hau thoi tiét, dac biét 1a mac do khd han trong mua kho.
Bing phuong phap tinh chi s6 kho han RDIst, phuong phép trung binh truot, bai bao
nghién ctu xay dung biéu dd bién dong kho han theo thoi gian cho ving cira séng Tién
theo céc kich ban BDKH RCP 4.5 va RCP 8.5. Két qua cho thdy mirc o khd han cé xu thé
tang theo thoi gian so voi thoi ki 1978 - 2017, tir cip hoi han dén han. Bién dong han-am
trong tuong lai ciing 16n gép rudi so voi thoi ki 1987 - 2017. Viéc xay dung kich ban kho
han vao mua kho tai khu vuc cira song Tién c6 ¥ nghia thuc tidn cho cac nha hoach dinh
chinh séch.

Tir khéa: Bdng bang séng Ciru Long, chi s han RDIst, ctra song Tién, kich ban bién ddi
khi hau, kich ban phét thai khi nha kinh (RCP), kich ban han.

1. Mé dau

Lanh thd nghién ctru khu vc ctra séng Tién bao gdom 3 tinh Tién Giang, Bén Tre va Tra
Vinh, 1 bo phan cia Bong bang song Ciru Long (PBSCL) ¢6 dién tich 736,3 ha, trong d6 dét
ndng nghiép chiém 64,4%, dan sé hon 4 triéu ngudi [4]. Khu vuc cira sdng Tién 1a bo phan cua
vua lGa 16n nhét Viét Nam, hang nam cung cip khoang 6,3% san luong la ca nudc, nén cé vai
trd quan trong d6i voi an ninh lugng thuc cua Viét Nam va Thé gisi [4]. Tuy nhién hoat dong
san xuat ndng nghiép ¢ day phu thugc rat nhiéu vao diéu kién ty nhién, dic biét la khi hau, thoi
tiét. Nghién ciu [5] cho thay khu vuc cira song Tién, song Hau, lugng muwa nam it hon cac khu
vuc khac cua PBSCL, va ban than lwong mua ciing c6 bién dong Ion qua cac thang trong nim
(Hinh 1). Vi nhiing 1i do trén viéc dua ra cac kich ban vé han c6 y nghia rat quan trong doi voi
san xuat ndng nghiép & PBSCL néi chung va khu vuc cira séng Tién nai riéng.

Nghién ciru vé han 1a mot huéng quan trong trong khoa hoc khi tugng - thay van phuc vy
san xuat ndng l1am nghiép. Su khd han & mot noi nao dé thuong do mua it va boc hoi nhidu. Bbc
hoi nhiéu cd thé do nhiét do khdng khi cao, tbc d6 gi6 16n hozc ca 2 nguyén nhan.
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Dua theo nguyén tic d6 ma cac nha nghién ciru vé han trén thé gi¢i da xay dung cac chi s6 khd
han khac nhau.

Ivanop (ndm 1948) da dua ra chi s6 khd han dua vao luong mua va luong béc hoi tiém
ning nim; Budyko (nim 1958) ciing tinh chi s kho han dya trén ti s6 giira can can birc xa nim
va luong mua nam - n6i cach khac cac chi s6 nay biéu thi twong quan giira lugng nudc dén va
luong nudc mat di trén mot 14nh thd. Bbi véi nhitng 1anh tho 1on cac chi s6 khd han nay da
dugc nhiéu nudc &p dung trong phén chia ra cac ddi dia li, d6i khi hau; tuy nhién ¢ khu vuec cira
song Tién c6 quy md nho hon, néu van dung cac chi sb kho han nam dé danh gia kho han s to
ra khéng httu hiéu.

Tong két vé danh gia kho han trén thé gisi, t6 chirc khi tuong thé gioi (WMO) ciing da
cung cap so tay vai khoang 50 chi s6 khd han khac nhau [6], dang chii ¥ c6 cac chi s6 khd han sau:

Chi s6 han khi tuong Deciles, dugc phat trién boi cac nha khoa hoc Uc [7]. Chi sb han khi
tugng SPI (Standardized Precipitation Index) dugc WMO khuyén nghi sir dung [6] véi sb liéu
dau vao 1a lugng mua. Trong bdi canh bién doi khi hau (BDKH) trén thé gisi ciing nhu trong
khu vuc nhu hién nay, khi ma sy am 1én cua khi hau da rd rang thi xac dinh chi s6 kho han
khéng chi dira vao lugng mwa ma con can dwa ca yéu té nhiét do s& day du hon.

Chi s6 han khi twong AAI (Aridity Anomaly Index) sir dung déu vao 1a lugng mua, nhiét
d6, lugng bdc hoi tiém ning, thoat hoi nude dé danh gia kho han cho An D6 [8]. Chi sb han SDI
(Streamflow Drought Index) sir dung s6 lidu dau vao nhiét dg, lwong mura, luu Iuong dong chay [9].
Céc chi s6 nay phu hop dé tinh toan hién trang khd han, trong khi ddi véi khu vuc nghién ctu -
ctra song Tién, dé xay dung kich ban khd han cho twong lai chung ta chi cd thé dua vao kich ban
BDKH (v6i xu thé bién doi cua cac yéu té nhiét do va mua), nhung cac chi s trén can nhiéu
yéu t6 khi twong, ma trong kich ban BPKH khéng c6.

Chi s6 han Aridity Index (AI) do UNEP dé xuét [10] duoc xac dinh dua vao lugng mua va
lwong bdc hoi tiém ning nam mic du dugc nhiéu nudc &p dung, nhung ciing khong pht hop véi
dé tai nghién ctru do can danh gia mtrc do khd han cho cac thang mua khé.

Dé xay dung kich ban han khu vuc cira sdng Tién trén co s kich ban BPKH cho Viét Nam
cling can luu ¥ rang: theo kich ban nay nhiét do va luong mua déu bién dong rét Ion theo thoi
gian va viéc sir dung ca hai yéu té nay trong xac dinh kho han 14 rat can thiét.

Dé xay dung kich ban khé han cho South Korea, nghién ctu [11] da str dung chi sé kho
han dua trén m6 hinh Markov (HMM-DI) ap dung cho cac kich ban RCP 4.5 (phét thai trung
binh thp) va RCP 8.5 (phét thai cao). S liéu dau vao cho mé hinh nay rét chi tiét 1a lugng mua
ngay, tuy nhién do thiéu yéu t6 nhiét d6 nén moé hinh nay ciing khong phu hop dé &p dung cho
khu vyc cira song Tién.

Trong bdi canh BDKH ¢ Viét Nam, Tran Vian Ty cling cac cong sy nam 2015 da sir dung
chi s6 han SPI xay dung ban d6 va kich ban kho han cho MRD [12]. Sé liéu dau vao cua chi s6
kho han nay chi c6 luong mua, dugc Ay ra tir cac kich ban phét thai A2 va B2 téi nay di ci.

Céc nghién ciru sir dung chi s6 han Ped [13], chi s han khi tugng RDI (Reconnaissance
Drought Index) [14], WASP (Weighted Anomaly Standardized Precipitation) [15] hay chi s6 Al
(Aridity Index) [16], CMI (Crop Moisture Index) [17] déu c6 s6 ligu dau vao la ca nhiét do va
lwong mua s& kha thi va phtl hop hon véi khu vuc nghién ctu 1a cira song Tién.

O Viét Nam, ciing da c6 nhiéu cdng trinh cua cac nha khoa hoc str dung céc chi sé khd han
khac nhau twong ung voi nhirng muc dich nghién ciru khac nhau.

Nguyén Vin Thing, Hoang Vin Dai [18] da nghién ciru x4c dinh chi s6 han thiy vin cho
lru vuc ¢6 hd diéu tiét: 4p dung thtr nghiém cho Dong bang sdng Hong. Nghién ctu nay can sir
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dung s6 ligu dau vao 1 luu lugng dong chay thi khong pht hop cho Inh tho nghién ciu c6 mot
mua kho dién hinh nhu ctra séng Tién.

Nguyén Vin Thing, Mai Vian Khiém [19] da nghién ctru danh gia va du béo mic do kho
han cho khu vuc DPBSCL theo chi s6 SPI. Tuy ¢ tinh toan khd han theo céc kich ban RPC 4.5
va RPC 8.5, nhung chua chi ra duoc sy bién dong cua khd han theo thoi gian trén lanh tho
nghién ctu. Tran Van Thuong, Tran Xuan Duy, Pao Ngoc Hung va nnk da phan tich cuong do
han han & PBSCL bang cach phan tich chudi thoi gian va Google Earth Engine [20]. Tuy nhién
nghién ctu st dung s6 lidu thuc do, nén khong thé sir dung phuong phap nay dé xay dung kich
ban han.

Trong nghién ciru danh gia han cia Pao Ngoc Hung, Tran Vin Thuong, Nguyén Trong
Hiéu [21] da xay dung biéu do bién dong theo thoi gian chi s6 han RDIa (initial value form of
Reconnaissance Drought Index) dén nim 2014. Trén thuc té xay dung bién dong chi sé khod han
nay chi mang tinh nghién ciru, dé cac két qua nghién ciru c6 tinh thuc tién hon, xay dung kich
ban khd han cho tuwong lai 1a rat can thiét, nd rat c6 ich cho cac nha quan li, hoach dinh chinh
sach dia phuong c6 thé dua ra cac quyét dinh, 16 trinh trong chi dao san xuat néng nghiép.

Trong mot nghién ciu khé han khac Pao Ngoc Hung va cac cong su cling da xay dung ban
d6 phan bd han theo khong gian bang chi s6 han Ped nim cho ving ctra séng Tién [22]. Trén
thuc té, chi s6 han Ped niam phan anh chwa cu thé vé thuc trang kho han & dia phuong vi han &
DBSCL chii yéu roi vao cac thang mua kho.

Qua nhitng phan tich trén ching toi thdy viéc sir dung chi s6 kho han RDIst (standardized
form of Reconnaissance Drought Index) théng qua lwong mua va lwong bdc hoi tién ning tinh
theo thang va theo nhiéu thang s& 1a phuong an hop i dé &p dung trong nghién ctru nay. Ciing
can nhan manh rang céc nghién ctru trong va ngoai nudc cho dén nay chwa xay dung dugc kich
ban bién dong kho han theo thoi gian dua trén cac kich ban BDKH cho l1anh thd nghién ctu. Vi
vay chiing t6i dé xuat xay dung kich ban han khi twong trong mua khd theo thoi gian bang chi
s6 han RDIst cho khu vuc cira s6ng Tién 14 rat c6 y nghia thyc tién.

2. N§i dung nghién cau
2.1. S6 liéu va phwong phap nghién ciru

* Sé ligu

Khu vuc 1anh thé nghién ctu ¢6 3 tram khi tuong: Ba Tri (Bén Tre), My Tho (Tién Giang)
va Cang Long (Tra Vinh), vi tri cua chung duoc thé hién tai hinh 1. So6 liéu dugc stir dung bao

gom nhiét d¢ trung binh thang cac thang mua kho (12, 1, 2, 3, 4); tong lugng mua 5 thang mua
kho (12, 1, 2, 3, 4). Chudi s6 liéu trong 39 niam: tir thang 12 nim 1978 dén thang 4 nam 2017 [23].

S6 liéu tir Kich ban BPKH va NBD cho Viét Nam giai doan 2016 - 2035 véi cac kich ban
RCP 4.5 va RCP 8.5. Nhiét d¢ trong kich ban la muc tang nhiét 46 thang so vai thoi Ki co so
1986 - 2005; mua trong kich ban la muc thay déi lwong mua thang theo % so véi thoi ki co s&
1986 - 2005 [24].

Pé xay dung bo s6 liéu dau vao cho nghién ctru cia minh, ching ti can chuyén mirc ting
nhiét d6 thang, muc thay d6i lugng muwa (%) thanh gia tri nhiét do, lvong mua.
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Hinh 1. Mang luwdi tram khi twong tai 13nh thé nghién cizu
(nguén: http://cmh.com.vn/article/177-Mang-luoi-tram-khi-tuong-Nam-Bo.html)

* Phwong phdp nghién ciru

Phurong phdp chi $6 RDIst

Chi s6 han khi twong RDIst dwoc xay dung dua vao su tham hyt am tir lugng nude dén - va
luong nudc mat di (Tsakiris et al, 2007) [14 15]. Cu thé dya trén tong lugng mua P va lugng
bdc hoi tiém nang (PET). Gia tri ban dau a ) cia RDIst duoc tinh thdng qua céng thuc sau:

a® = EEJ—PE;JL — ()N andj=1(1)k )

trong d6 P 1a tong luong mua, PET la luong bdc hoi tiém ning trong giai doan nao do; j 1a thang
thir j; i 1a ndm tht | va N 12 s6 nam quan tric.

Chi s RDIst duoc tinh theo cong thic:

. () 5
RDID =YX @)

Oy
Trong d6 y® laIn(ec(”) , ¥ la trung binh sé hoc ciiay va 6, 1a do lech chuan.
Bdng 1. Phan logi han theo chi sé han RDIst

Phan loai RDlst Index
Am > -0,5
Hoi am -0,5dén 1
Hoi han -1dén-1,5
Han -1,5 dén -2
Rat han < -2

Nguon: [15]
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biém manh cua phuong phap nay la tinh don gian dya vao chudi sé liéu nhiét do va luong
mura, 14 2 loai s6 liéu déu sin c6 trong kich ban BDKH.

Puong xu thé
Duong thang phdi hop tot nhat quan hé gitra xi va trj s binh quéan c6 diéu kién § goi la
duong thang hoi quy [25].
¥ =ax+b (hoi quy) 3
trong 6 ¥ 1a tiéu thirc két qua tinh dugc tir phuong trinh hoi quy;
b 1a h¢ s6 tw do, phan anh §, khong phu thudc vao x;

alah¢ sé goc, phan anh sy phan anh ¥, phu thugc vao x (Gido trinh Ii thuyét xac suat va thong
ké 589).
Phuwong phap trung binh truot
~ Nham giam anh huéng cua tinh ngau nhién, tao co s& dé phan tich xu thé, tinh chu ki chudi
s0 liéu theo thoi gian nguoi ta thuong dung phuwong phap trung binh truot.
Gia sur c6 chudi thoi gian:
=y, Y - Yo Yo (4)
Néu tinh trung binh trugt cho nhém ba mirc 46, ta sé co:

_ +y,+
y2 - Y1 3’32 V3 (5)
_ +y3+
J3 = Y2 3;3 Y4 (6)
n + n + n
oy = PRI (7)

Nhu vay, trong chudi trung binh truot khdng c6 tri s6 cua nim dau va nim cudi, kich thuoc
chudi trung binh truot it hon 2 ndm so véi chudi ban dau.

Viéc lya chon nhém bao nhiéu muc do dé tinh trung binh truot doi hoi phai dya vao dic
diém bién dong cua yéu t6 khi hau va do dai cua chudi quan tric. Néu muac do bién dong it va
kich thudc chudi ngin c6 thé tinh trung binh truot 3 mirc do. Néu chudi mirc do bién dong Ion
va kich thudc chudi dai c6 thé tinh trung binh truot 5, 7 mic do. Trung binh truot cang duoc
tinh véi nhiéu mitc do thi tinh ngau nhién cang bi san bing nhung kich thuéc chudi lai bi giam
nhiéu hon.

2.2. Két qua

Mua khd & ving cira song Tién kéo dai tir thang 12 nam trudc dén thang 4 nim sau, chinh
vi thé s6 liéu dau vao duogc st dung 1a chudi s6 lidu tir thang 12 nam trudc dén thang 4 nam sau.

Tir s6 liéu nhiét d6 va lwong mua giai doan 1978 - 2017; s liéu kich ban nhiét d6 va luong
mua giai doan 1986 - 2035 véi kich ban RCP 4.5; RCP 8.5 la ngudn s6 liéu dau vao, chay phan
mém DrinC, véi cong thirc tinh han 1a phuong trinh (2) ta thu dwoc chudi gia tri RDIst tir ndm
1978 - 2035. Vi cac ngudng han nhu trong Bang 1, biéu do bién dong chi s6 han RDIst qua cac
nam dugc thé hién trén Hinh 1.
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Hinh 1. Bién dgng chi sé han khi twong RDIst mia khé giai doan 1978 - 2035
theo kich ban RCP4.5 tai 3 tram My Tho, Ba Tri va Cang Long
Tuong tu, sir dung cac so liéu dau vao la nhiét do, lugng mua (1978 - 2017); s6 liéu kich
ban nhiét d6 va lugng mua (1986 - 2035) trich suét tir kich ban RCP 8.5, chay phan mém DrinC
véi cong thuc tinh han 1a phuong trinh (2), ta thu duoc chudi gia tri RDIst tir nim 1978 - 2035.
Véi cac ngudng han nhu trong Bang 1, biéu do bién dong chi sé han RDIst qua cac nam duoc
thé hién trén Hinh 2.
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Hinh 2. Bién dpng chi sé6 han khi twong RDIst miia khé giai dogn 1978 - 2035
theo kich ban RCP 8.5 tgi 3 tram My Tho, Ba Tri va Cang Long

O DBSCL han héan véi mirc d6 va thoi gian khac nhau da xay ra kha thuong xuyén gay ra
nhitng thiét hai to 16n déi véi kinh té nong nghiép, theo théng ké caa Trung tdm du bao khi
tuong thuy van Trung wong trong 40 nam qua, & vung DPBSCL da cd han nang vao cac nam
1983, 1978, 1990, 1992 [26]. Nguyén nhan cac dot han han nay 1a tong hop do han khi twgng va
do han dong chay sdng ngoi. Tuy nhién so sanh vai Hinh 1, chdng ta thay cac dot khd han déu
kha twong ddng véi chi sé han RDIst.
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Chi s han con tuong ddng véi s6 liéu cac dot EI Nino rdt mgnh: 1982 - 1983, 1978 - 1988,
1991 - 1992, 1997 - 1998, 2015 - 2016 va manh: 1995 - 1996,2002 - 2003, 2009 - 2010 [27, 28]
(Hinh 3).

Oceanic Nifio Index (ONI)
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Hinh 3. Céac chu ki El Nilo va La Nila 3 thdang giai doan 1950 - 2019 [27

Nhin chung, mic d6 han xac dinh theo chi sé RDIst hoan toan phu hop vai théng ké cua
Trung tam du bao khi twong thily vin Trung wong ciing nhu su Xuat hién cac dot El Nino, tir d6
c6 thé két luan chi sb han RDTst phil hop dé danh gia han tai khu vuc nghién ciu.

Dé tim ra quy luat khod han, nghién ciru nay da xay dung duong trung binh truot 5 mirc do
cho tram Cang Long (phuong trinh 7). Dya vao dudng trung binh truot ¢ thé thay chi s6 han
RDIst cang ngay cang dao dong I6n hon, dic biét cudi giai doan 2016 - 2035, mirc do han gia
tang dang ke.

Tur Hinh 4, c6 thé nhan thay trong 2 thap nién dau caa chudi (1978 - 1998) mirc d6 han
cling nhu bién dong nhung 14 hgn nhd, RDIst dao dong trong mirc £0.5. Giai doan 1998 - 2018,
chi s6 RDIst dao dong & mac +0,9, con tir nam 1998 - 2035, vai kich ban phat thai trung binh
thip RCP 4,5, chi s6 RDIst dao dong ¢ mirc 1,1 dén -0,7.
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Hinh 4. Bién trinh nhiéu nam va dwong trung binh trwot ciia chi sé han khi tirong RDIst
miuia khé giai doan 1978 - 2035 theo kich bdn RCP4.5 tgi trgm Cang Long
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Tir Hinh 5, ¢6 thé nhan thay, giai doan 1998 - 2035 theo kich ban phat thai cao RCP 8.5,
RDIst dao dong & mirc 1.2 dén -1.3.
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Hinh 5. Bién trinh nhiéu ndm va dwong trung binh trwot ciia chi sé han khi twong RDIst
mita khé giai doan 1978 - 2035 theo kich ban RCP 8.5 tgi tram Cang Long

3. Kétluan

Khu vuc ctra séng Tién ¢ khi hau nhiét doi gié mua voi mot mua khé rat dién hinh. Théng
qua phan tich chi s6 han RDIst, ¢d thé nhan dinh nhu sau:

- Két qua tinh toan chi s6 khd han RDIst pht hop véi béo céo khé han cua Bo Tai nguyén
va Moi truong, va cac giai doan han cting thuong trung hop vaéi hién hién tugng EI Nino:

- Phan tich cac duong xu thé c6 thé thiy: Theo kich ban BPKH, xu thé nhiét 46 khong khi
tang nhung xu thé lwong mua trong mua kho ciing ting nén xu thé han theo kich ban RCP 4.5 1a
6n dinh so véi giai doan 1978. Xu thé han theo kich ban RCP 8.5 I¢n vao thoi ki dau giai doan
1978 - 2035, giam dan vao giita giai doan va han ting 1én vao cudi giai doan.

- So sanh duong trung binh trugt c6 thé nhan thiy véi ca 2 kich ban phat thai RCP 4.5 va
RCP 8.5, mirc do bién dong han, 4m trong giai doan 1978 - 2035 ngay cang lén, dic biét muc
d6 bién dong han trong trudng hop kich ban RCP 8.5 16n hon so véi so vai truong hop kich ban
RCP 4.5.

- Mtrc d6 kho han sé dac biét nghiém trong trong cac nam 2032 - 2035

- Qua két qua phan tich trén, cac nha quan Ii cin dua ra cac chinh sach phi hop, thich ung
v6i mire d6 bién dong trong ché do han 4m cua twong lai dén nam 2035, dic biét trong nhiing
nam 2033 - 2035 han han s& kha nghiém trong, can c6 dinh hudng trong thay d6i co cu cay
trdng, st dung tiét kiém va hiéu qua ngudn nudc phuc vu phéat trién kinh té - xa hoi néi chung
va phuc vu néng nghiép tai dia phuong noi riéng.

Loi cdm on. Nghién ciru nay duoc tai tro boi dé tai Khoa hoc Céng nghé cdp B6 ma s6 B2019-
SPH- 03.
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ABSTRACT

Assessing drought fluctuations in dry season using the RDIst drought index
for the Tien river estuary in the context of climate change

Dao Ngoc Hung', Cu Thi Phuong?, Bui Thi Thanh Dung®, Vu Thi Hanh?,
Nguyen Thi Dieu Anh', Tran Van Thuong* Dang Vu Khac' and VVu Thi Hang*
Faculty of Geography, Hanoi National University of Education

“Department of Planning, Industry and Environment, Australia

*Ministry of Education and Training

*Institute of Geography, Vietnam Academy of Science and Technology

The Tien estuary area is an important agricultural region of the Mekong Delta in Vietnam.
In this area, the contribution of agriculture, forestry and fishery accounts for 35% of the region's
economic structure. In this economic group, cultivation is highly dependent on the degree of
drought, especially in the dry season. The RDIst drought index was calculated using the
multivariate regression method, charts, maps and research to build a chart of drought changes
over time for the Tien river estuary in RCP 4.5 emission scenarios and RCP 8.5. The results
show that the drought level ranges has increased over the years 1978 - 2017, from “mild
drought” to “moderate drought”. The future drought level ranges may be one and a half times
larger than the drought during 1987 - 2017. The development of a drought scenario in the dry
season in Tien estuary area has practical implications for policy makers.

Keywords: Mekong Delta, RDI term, Tien river estuary, climate change scenarios, RCP
4.5, RCP 8.5, drought scenarios.
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