NGHIEN CUU ANH HUONG g:i'm BIEN DOI Kﬂi HAU VA PHAT TRIEN KINH TE
PEN KHA NANG BAP UNG NGUON NUGC CUA HO CHUA NAMTIEN, SAYABOURY, LAO

Lé Vin Chin’, Vinvilay Sayaphone?

Tom tat: Trong. nhu’ng nam gan day, hién twong khi hdu dién bién theo chiéu hwong cyc doan ngay
MGt ra tang cd vé tan sudt, cuong dé va thoi gian gdy nén nhu’ng thiét hai tham khoc ca vé nguoi va tai
san. Hién nay, cé nhiéu nghlen Citu trong va ngodi nudc vé bién doi khi hdu (BPKH) tdc déng dén cdc
|inh viec tai nguyén nude. Két qud nghién ciru ciia cdc nhd khoa hoc da thdy BPKH sé tic dong nghzem
trong toi san xudt, doi séng va moi truong trén pham vi todn cau, ddc biét 1a hién tuwong li lut ngdy mot
|6m vé cuong dd, han han ngdy mét khoc liét trong mot thoi gian dai.

O Lao, trong 50 - 60 ndm qua, dién bién cia khi hdu theo chiéu hudng cuee doan. Cu thé, lwong
muea tang manh vao mua li va giam vao mua kiét cung voi nhiét do trung binh da tang khodng 0, 5-
0,8°C. Hi¢n twgng EI-Nino, La-Nina cang tdc dong manh mé dén Lao. BDKH thiee sy d4 1am cho
cdc thién tai, dac biét 1a bao, i, han han ngay cang ac liét. Theo tinh todn, nhiét do trung binh ¢
Lao c6 thé ting 1én 3°C vao nam 2100. Bién déi khi héu 18 mot trong nhifng néi dung nghién ciru
cON Mé&i mé ¢ Lao cd vé phirong phdp ludn ciing nhw cdc cong cu nghién ciru do tinh phirc tap vé
qui md toan cau, mirc dé va doi twong bi tdc déng. Mdt khdc, trong nhitng ndm gan ddy, hién twong
thiéu hut nuée cung cdp cho cdc nganh Kinh té bdt dau xay ra véi mike do khd nghiém trong tai cdc
vung Pong bang ciia LAo. Do vay, nghlen Cibu dnh hwong ciia BPKH va phat trién kinh té (PTKT)
dén kha nang dap iing nguon nude ciia ho chirka NamTien, Sayaboury, Lao & hét sirc can thiét.

Bai bao nay gidi thiéu két qua va mirc dé anh huong ciia BPKH va PTKT dén nhu cau nude cia
cac Cay trong va cac hoat dong ciia con nguoi & hé thong twéi va sw thay doi dong chay dén ho
chita. Két qua nghién ciru da cho thdy nhu cau nuwée twdi sé tang 1én ddng ké, cUng Véi su gidm
dong chay dén nén sw thiéu hut nudce ciia hé 1 rat 1om. Cu thé, nhu cau miede ting khodng 8,6 % so
VoI thoi ky 1980-1999 vao nam 2030 va 15,0% vao nam 2050, vng vdi kich ban B2. Cung Voi su
ting manh cia nhu cdu nwée va giadm dong chdy mia kiét da ddan dén lam tang manh Sw thiéu hut
niede trong tuwong lai véi sw thiéu hut nede cia hé thong tang 30,4% vao nam 2030 va 40,5% vao
nam 2050.

Tir khoa: Bién doi khi hau, nhu cau nuéc, can bang nudc, ho chira, kich ban.

1. PAT VAN PE Theo bao céo cubi cling caa IPCC 2007 da dua

Hién twong hiéu trng nha kinh la hién tuong
nong d carbon dioxide, mé tan va nito oxit tang
Ién trong bau khi quyén. Theo bao cdo cua hoi
nghi vé bién (101 khi hau toan cau 2007 (IPCC-
WGI 2007), ndng d6 carbon dioxide, mé tan and
nito oxit trong bau khi quyén da ting mot cach
rd rét nhu 1a mot két qua cua hoat dong cua con
ngudi. Nong do carbon dioxide ting 18n 1a do sir
dung nhlen liéu va thay doi st dung dat trong
khi nong d6 mé tan va nito oxit do san xuat
nong nghiép, rimg va hé sinh thai bién. Anh
hudng cua sy thay d6i ndy 1a nguyén nhan dan
dén sy bién d6i khi hau va ndng 1én cua trai dat.

'Khoa K thudt tai nguyén nwée, Triweong Pai hoc Thiy
Loi, Viét Nam
’Bg Nong - Lam nghiép, Lao
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ra cac kich ban bién ddi khi hau trong cac giai
doan cua thé ky 21 so véi thoi ky nén 1980-
1999. Duya theo céac kich ban phat thai khac
nhau, nhiét do thay déi tir 1,1-6,4°C trong cac
giai doan cia thé ky 21 (T Meehl et al. 2007);
luong mua giam manh vé mla Kiét va ting
manh vé mia lii.

Thuc té hién nay, su bién ddi khi hau
(BPKH) toan cau dang dién ra ngdy cang
nghiém trong. Biéu hién rd nhat 1a sy nong 1én
cua trai dat, 1a bing tan cao; 1a cac hién tuong
thoi tiét bat thuong, bio lii, song than, han han
va gia rét kéo dai. Cung véi sy phat trién cua
kinh té va cac hoat dong ctia con nguoi nén nhu
cau ngudn nudc ngdy cang cao dan dén sy thiéu
hut nudc vé mia khd xay ra & hau hét cac nudc
trén thé gioi.
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Hién nay trén thé giéi d& c6 nhiéu nha khoa
hoc nghién ctru vé anh huong cia BDKH dén
nhu cau nuoc cua nong nghiép cing nhu ap luc
clia phat trién kinh té 1én nguon nude. Cu thé:
Nghién ciru danh gia anh hudng cia BDKH dén
ngudén nudc va nhu cau nudc ndng nghiép cia
vung Bo Tay cua tac gia Numan Mizyed, 2009;
Str dung coéng cu GIS dé quan 1y phat trién kinh
té va can bang nudc caa ving ven bién Lebanon
cua tac gia Daniel EI Chani, 2009; Nghién ctru
danh gia anh huong cia BDKH dén ngudn nudc
cta luu vuc song Seyhan & Thé Nhi Ky cua tac
gia Yoichi Fujihara 2008; Nghién ctru anh
hudéng cia BDKH dén can bang nudc cua luu
vuyc ban kho han cua tac gia Fayez Abdulla,
2009; Anh huéng cua nhitng su thay d6i vé moi
truong va Kinh té — xa hoi dén tai nguyén nudc
& luu vuc Odra va Elbe, cia cac tac gia
Krysanova V., Kundzewicz Z.W., 2006, Buc;
Anh huéng cia cac kich ban bién doi khi hau
dén ché d6 dong chay cta phia Nam luu vuc
song Alps cua tac gia S. Brontini, G. Grossi, R.
Ranzi, 2009.

O Lao, hién nay c6 mot sé nghién ciu vé
bién dbi khi hau va anh huong caa né dén cac
linh vuc kinh té va hoat dong cia con nguoi
nhu: Nghién ciu anh hudng cia bién doi khi

hau va phat trién kinh té dén dong chay song
Mekong cia Uy ban song Mekong nim 2009;
Chién luoc vé bién ddi khi hau cua cong hoa
dan cha nhan dan Lao nam 2010; Nghién ctru
anh huong tiém ning cta bién doi khi hau dén
st dung dat ¢ cong hoa dan cha nhan dan Lao,
thang 7 nam 2010; Thich &rng cta linh vuc ndong
nghiép d6i v4i bién doi khi hau tai Cong hoa
dan cha nhdn dan Lao, tadc gia Salongxay
Rasabud, nam 2011.

Bai bao nay gigi thiéu két qua nghién cau vé
danh gia tac dong cia BPKH va PTKT dén kha
ning dap ngudn nudc cua hd chira NamTien,
Sayaboury, Lao tng véi chién lugc vé bién doi
khi hau cua Cong hoa dan chu nhan dan Lao
cong bd nam 2010.

2. GIOI THIEU VE VUNG NGHIEN CUU

Hé théng ho NamTien nim trén dia ban
huyén Sayaboury, tinh Sayaboury duogc xay
dung nam 1999 véi dung tich hitu ich la 13,7
triéu m°. Dap chinh cua hd 1a dap dit véi chidu
dai tuyén dap 1a 680 m, chiéu cao dap 1a 30m.
HO NamTien c6 nhiém vu tudi cho 1850ha dét
ndng nghiép trong d6 1100 ha laa chiém va 750
ha dién tich cdy trong can va cung cip ngudn
nudce cho 10000 nguoi dan va du lich.

LA PDR

SAYABOURY
PROWINCE
Pakiay ‘8
@’) Vientiane ERE B0

Sayaboury

Hinh 1. Vi tri tinh Sayaboury, Laos

Tinh Sayaboury la tinh duy nhét véi toan ven
lanh thd ndm & phia Tay song Mekong thudc
viing Tay Bic CHDCND Lao. Tinh Sayaboury
ndm trong toa do dia 1y tir 17° 28> dén 19° 56°
Vi do Béc; tir 100° 23° dén 101° 55 Kinh d6
Pong, voi dia gidi hanh chinh nhu sau: Phia Bic

116

giap tinh Bokeo va tinh Oudomxay; phia Tay va
Nam gidp Thailand va phia Dong giap tinh
Vientiane va Luang Prabang;

Tinh Sayaboury nam trong vung khi hau
nhiét déi am, gi6 mua cao _nguyén. Nhiét do
trung binh nam 22,6 °C, d6 4m trung binh nim
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74,2% va lugng bdc hoi trung binh nam la
755,2mm.

3. CONG CU VA PHUONG PHAP NGHIEN
CUU

3.1. Cdc diéu kién tinh todn

Tinh toan theo chién lugc bién doi khi hau
ctia Cong hoa nhan dan Lao cong bb nam 2010
v6i thoi ky nén 1a giai doan 1980-199; Thoi ky
tinh toan trong tuong lai la 2030 va 2050

Tinh toan véi s6 liéu caa kich ban phat thai
trung binh (B2);

Thoi vu tinh todn: Vu Chiém xuan tir 20/11
dén hét 20/04; Vy Mua tir 20/5 dén hét 20/10;
Vu Dong Xuan (lac xuan, ng6é xuan) tur 20/11
dén hét 20/03.

Tram khi tuong duoc lua chon dé tinh toan 1a
tram khi tugng Sayaboury.

3.2. Phwong phdp tinh todn cén bang nuwéc

Phuong phap tinh toan can bang nudc 1a dya
vao nguyén ly can bang nudc giita luong nudce
dén va lugng nudce di ra khoi luu vyce trong mot
thoi doan nhat dinh bang su thay doi trir luong
nude chira trong luu vue d6. Cu thé, can bang
nude cia lue vuc nhit dinh va trong mat thoi
gian At duoc thé hién theo cong thirc sau:

P+ Qin+t Qgin - ngut —Qout—ETs = ASs(l)

Trong do:

P Luong mua binh quén roi trén luu vuc;

Qin Luong dong chay mit dén luu vuc;

Qout Luong dong chay ra khoi uu vuc;

Qgin Luong dong chay ngam dén;

Quout Luong dong chay ngam ra khoi luu vuc;

ETs Luong bdc thoat hoi nudc ra khoi luu VUc;

ASs Luong nudc thay doi ciia luu vuc.

3.3. Phwong phdp tinh todn nhu cdu nwéc

3.3.1. Phwong phdp tinh todn nhu cau nude
Clia cdy trong

Nguyén ly chung dé tinh toan ché do tudi
cho cay trong 1a dua vao su cin biang nudc giira
lugng nudc dén va lugng nudc di trong 6 rudng,
tur @6 tim ra mac tudi tung thoi doan trén co s&
bio dam ché do nudc trong rudng thoa main
cong thirc tudi tang san. Nghién ctru nay dé tinh
toan nhu cau nudc clia ciy trong tac gia st dung
phan mém Cropwat 8.0 beta.

Co 56 Iy thuyét ciia mé hinh Cropwat:

Pé tinh toan lwong nudc cin (IRR) cho cay
lta nudce ta dya vao phuong trinh can bang nudc
c6 dang tong quat nhu sau:

IRR = (ET¢ + LPrep + Prep) - Pest (MM/ngay)  (2)
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Trong do:

IRR:lwong nudce can tudi cho cay trong trong
thoi doan tinh toan (mm/ngay);

ETc:luong bdc hoi mat rudng trong thoi doan
tinh todn (mm/ngay);

Perr:lwong mua hiéu qua cay trong st dung
dugc trong thoi doan tinh toan (mm/ngay);

Prep:lrong nuéc ngam 6n dinh trong dét trong
thoi doan tinh toan (mm/ngay);

LPrep: Iwong nude lam dat (mm/ngay).

Luong bbc hoi mat ruong duoc xac dinh dua
vao cOng thuc sau:

ET. = ke.ETo [mm/ngay (3)

Trong do:

Kc:hé s6 cay trong

EToluong bdc thoat hoi nudc tiém ning
[mm/ngay]

Luong bbc thoat hoi nuéc tiém ning duoc
tinh theo cbng thac cia FAO Penman -
Monteith

0.408A(R, -G) + u,(e, —e,)

T +273
ET, = 4
0 A+y(1+0.34u,) ()

Trong d6: R, : Birc xa mit troi [MJ/m?ngay];
G: Thong luong nhiét cua dat [MJ/mzngéy]; T
nhiét do trung binh ngay ¢ d6 cao 2 m [° Cl; ua:
toc do gido & do cao 2 m [m/s]; es: &p suat hoi
nude bdo hoa [kPa] €a: 4p Suat hoi nudce thuc té
[kPa]; A: d6 dbc cua dudng cong &p suit hoi
nuée [kPa /°C];y : hing sé biéu nhiét.

3.3.2. Phwong phdp tinh todn nhu cau nude
sinh hoat, cong nghiép, chan nudi...

Pé xac dinh cac loai nhu ciu nudc nhu sinh

hoat, cong nghi¢p, chan nuoi, du lich... ta dya
vao cOng thuc sau:
N.g.
= 171 5
' 1000 ©)
Trong do :

Qi :nhu cau dung nudc cua ddi tuwong i;

Ni:s6 ho ding nuée cia ddi trong ding nudc i;

gi :tiéu chuan dung nudc caa dbi tuong tha .

3.4. Phieong phdp tinh todn cdn bang nudc
Cia hé thong ho chira

Nguyén ly tinh todn can bang nudc cua ho
chira 1a dya trén nguyén ly tinh toan diéu tiét hd
theo thoi gian giira lwong nude dén hé va luong
nuéce ra khoi hd. Can cir vao tai liéu vé luong
nudc dén thiét ké (Qp ~ t) va lugng nudc yéu
cau (Qyc~t), ta thiy trong nim thuy loi c6 mot
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thoi ki thira nuée va mot thoi ky thiéu nudc lién
tuc, mit khac Qp > Q¢ Nén ta co thé tinh toan
diéu tiét nam véi hinh thirc diéu tiét mot lan, ap
dung phuong an trit nuwdc sdm.

3/2010 [1], thoi ky nén 1am méc so sénh la giai
doan 1980-1999, thoi ky tuong lai duwoc chon
ding dé danh gia anh huong caa bién d6i khi
hau ¢ day la tai cac giai doan: 2030, 2050, kich
ban duoc chon dé danh gia 1a kich ban B2 (kich

mcg/ A ban phat thai trung binh).
() v Kich ban B2 cua viing Sayaboury twong (g
X0 V41 cac nam 2030, 2050, 2070 va 2100 nhu sau:
oh .
V- Bang 1. Muic tang nhiét do trung binh (°C) so vadi
Nam thuy loi thoi ky 1980-1999 ¢ Sayaboury cua Lao theo cac
> Kich ban phat thai trung binh B2
t0 t1 t2 t
Vo A Vi=V Hoy Thoi ky Céc mdc thoi gian trong thé ky 21
Vi Cop trong nam 2030 2050 2070 2100
Tich som H Xl =1l 0,6 14 2,1 3,0
Ve ¢ -V 0,6 1,6 2,5 3,3
t Y t, VI -VII 0,3 1,0 14 19
Hinh 2: So do6 nguyén ly diéu tiét nam mét lan, IX-XI 0,5 12 16 2,5

phuwong an trit som
(Q-q,).At=V, -V, = +AV
{(Z -F)(Z-V)
Trong do:

(6)

Q :Iuu lwgng nudc dén ho trung binh trong
thoi gian At = 1 (thang);

q, :lru lrgng nude ra khéi hd trung binh
trong thoi gian At =1 (thang);

+ AV :chénh léch dung tich hd trong timg
thang;

V1, Vs, :dung tich hd & dau va cudi thang;

Z, F,V:lan luot 18 muc nude, dién tich va
dung tich hd chua;

Giai hé hai phuong trinh (5) s€ tim dugc
dung tich hiéu dung ctia hd chira V.

3.5. Kich ban bién doi khi hdu

Dua trén chién lugc vé bién doi khi hau cua
Cong hoa dan chi nhan dan Lao, cdng bd thang

Dé tinh toan nhu cau nudc cua cdy trong trong
khu vuc tng vai thoi ky nén, tac gia st dung tai
liéu khi tuong (mua, nhiét do,...) cta tram khi
tugng Sayaboury tir nim 1980 dén 1999.

Cac tai liéu vé giai doan sinh truéng, cong
thirc tudi cua lua chiém, lia mua, ngd Dong
Xuén va céc tai liéu khac 1ién quan theo bao cao
chién lugc phét trién kinh té x& hoi cua tinh
Sayaboury.

4. KET QUA VA THAO LUAN

4.1. Nhu cdu nwéc

Sau khi sir dung phuong phap tinh toan trén
dé tinh toan nhu cau nudc cho cdng nghiép, sinh
hoat .... Trong tinh toan nhu cau nudc & day tac
gia mg dung phan mém Cropwat 8.0 beta dé
tinh todn vai cac tai liéu khi tuong trong cac
thoi ky twong Gmg véi kich ban B2, c6 dugc cac
két qua vé nhu cau nudc tudi trén 1 ha trong cac
thoi ky nhu trong cac bang sau:

Bdng 2: Nhu cau nwéc ndng nghiép ciia hé thong trong tuwong lai dwdi dnh huwéng ciia BDKH

Thoi ky hién tai Thoi ky 2030 ng’éé‘y
A e Thoiky | Nhucau |, ,. Nhucau | ,, .. Nhucau |,, .
Cay tromg | an (10°m%) | nuee thoi (‘/’ 850 | e tho (‘/’ 880 | e tho (‘/’ Prasiste
ky hién tai na ky 2030 na ky 2050 A
(1O3m3) nen (1O3m3) nen (1O3m3) nen
Lda chiém 7952 8350 477 8729 9,77 9099 14,42
Lda mia 6322 6573 3,81 6824 7,94 7089 12,13
Ngd chiém 3528 3692 4,44 3733 5,81 3950 11,96
Lac xuin 4054 4187 3,18 4279 5,55 4551 12,26
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Bdng 3: Nhu Cdu nude ciia cdc nganh trong twong lai dudi anh huwong ciia BPKH va phét trién kinh té

Thoi ky Thoi ky hién tai Thoi ky 2030 Thoi ky 2050
Nganh nén Nhucau | % tang Nhucau | % tang | Nhucau | % tiang
(10° m?) nudc SO vai nudc SO vai nudc SO vai
(10°m® | nimnén | (10°m°) | nimnén | (10°m°) | nim nén
Nong nghiép 20104,76| 21344,02 581| 21834,60 8,60| 23121,60 15,01
Sinh hoat 87,60 91,98 4,76 94,41 7,78 99,25 13,30
Du lich 10,95 11,50 4,76 11,80 7,78 12,41 13,30
Toan hé théng 20.203,31| 21.447,50 5,80 21.940,82 8,60 23.233,25 15,00

4.2 Két qua cua tinh todn diéu tiét

Pé xac dinh duoc kha ning dap Gng cia
ngudn nudc dén ho cling nhu tinh toan xac dinh
lai dung tich hiru ich hién tai ciia ho chira tir d6

xéac dinh duoc su thiéu hut nuée cua bé théng o
hién tai cling nhu tuong lai khi ké dén anh
huong cia BDKH va phét trién kinh té.

Bdng 4: Dung tich hitu ich y8u cau va su thiéu hut nudc trong twong lai

Dung tich ThQi Thoiky | % tang so VvOi Thoiky | % tang so vOi Thoiky | % tang so vOi
hitu ich | kynén | hién tai thoi ky nén 2030 thoi ky nén 2050 thoi ky nén
613
(10°'m) 137 | 151 10,5 17,9 304 20,1 46,5
5. KET LUAN thiéu hut khoang 6,4 triéu m®. Tuy nhién, su

Trong pham vi ctia bai béo, tap trung danh
gia anh huong ctia bién d6i khi hau va phat trién
kinh té dén can bang nudc ctua hé thong tudi hd
NamTien. Cu thé 1a tinh toan nhu cau nudc,
dong chay, can bang nudc va danh gia tac dong
cua BDKH (theo kich ban phat thai trung binh
B2) va PTKT dén nhu cau nuéc va can bang
nudc cta hé thong.

Dén niam 2030, theo kich bin BDKH ra nim
2010 va chién lugc phat trién kinh té cta tinh
Sayaboury, do anh huong cia BDKH va phat
trién kinh té nén sy thiéu hut nudc cia hd chira
NamTien dur kién s& tang khoang 30,4% vao nim
2030 V6i lwong thiéu hut khoang 4.2 triéu m .

Nim 2050, mirc thiéu hut nude sé ting manh
wdc tinh s& 12 46,5% Vi thoi ky nén va luong

TAI LIEU THAM KHAO

thiéu hut nuéc khong phan bd déu theo thoi gian
trong nim ma cuc bd thiéu hut nhiéu ddi véi vu
Chiém Xuan. Thoi ky ndy rat kho khan vé
ngudn nudc tudi boi vi thoi ky ndy 1a mia kiét
luong mua nhéd va ngudn nude dén khan hiém.

Bién doi khi hau va phét trién kinh té anh
huong rat nhiéu dén kha ning cip nudc cua hé
théng hd NamTien, tinh Sayaboury, Lao. No
khong chi lam gidm ngudn nudc dén ma con
lam tang nhu cau st dung nudc cla ciy trong.
Dan dén ngudn nudc bi thiéu hut nghiém trong.
Can phai som ap dung nhing giai phap da deé
Xuat dé giam luong nudc thiéu dap tmg sy phat
trién dan sinh, kinh té trong ving.
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Abstract:
ASSESSMENT OF THE IMPACT OF CLIMATE CHANGE AND ECONOMIC
DEVELOPMENT ON THE WATER BALANCE OF NAMTIEN RESERVOIR,
SAYABOURY PROVINCE, LAOS

In recent years, the climate phenomenon happening trend growing extremism both in terms of
the frequency, intensity and time triggers catastrophic losses in terms of both people and property.
At present, many domestic and foreign research studies on climate change (CC) impacts on the
water resources field. Results of scientists’ studies showed that climate change will seriously impact
productivity, livelihoods and the environment on a global scale, especially on a large flood
phenomena in terms of intensity, drought on a violently in a long time.

In Laos, over 50-60 years, the climate happened extremely. Specifically, increasing rainfall
during the flood season and decreasing in the dry season with the annualy average temperature has
increased by about 0,5-0,8°C. El Nino, La Nina phenomenon-is more and more powerful impact to
Laos. The climate change actually did for the disasters, particularly typhoons, flooding, drought
intensified. According to calculations, the average temperature in Laos could increase to 3,0°C by
2100. The climate change is one of the new research problems in Laos both in methodology as well
as the research tool due to the complexity of global scale, level and the object affected. Therefore,
researching on the effects of climate change and economic development to meet the water resources
of NamTien reservoir, Sayaboury, Laos is urgently needed.

This paper introduces the results and the impact of climate change on water demand and
technical analysis of the plant and the human activities in the irrigation system and the changes of
flow to the reservoir. The study results showed that water demand will increase significantly, along
with the decrease in the flow so the water shortage of reservoir is very large. Specifically, domestic
demand increased by 8,6% in 2030 compared to the period 1980 to 1999, and 15,0% in 2050,
corresponding to the B2 scenario. Along with the increase of water demand and reduced flows in
the dry season have led to a rapid rise in water shortages in future with the shortage of water
systems increased by 30,4% in 2030 and 40,5% in 2050.

Keywords: Climate change, water demand, water balance, reservoir, scenario.
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