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NGHIEN CUU ANH HUONG CUA BIEN POI KHi HAU
DPEN VAN CHUYEN BUN CAT TOI HO CHUA LAI CHAU

Lé Vin Thinh'

Tém tit: Viét Nam dwoc danh gid la mét trong nhiing quoc gia chiu anh hwéng nghiém trong nhdt béi
bién doi khi hdu (BDKH). BPKH dugc thé hién ¢ cdc khia canh, lwong muwa gia ting vao miia mua,
gidm vdo mia khé. S6 ngay mua gidm, muwa trdi mia va mwa cwc doan thuong xdy ra nhiéu hon. Nhiét
dé tang 1én mot cach ré rét, s6 ngay ndng néng tiang lén. Bai bdo ndy mé phong bién doi khi hdu tir dau
ra ctia mé hinh khi hdu toan cau (GCMs), sir dung dé dw dodn diéu kién khi hdu twong lai cho luu vue
hé chiva Lai Chdu va sau dé sir dung mé hinh x6i mon RUSLE dé dy dodn anh huéng ciia bién doi khi
hdu dén van chuyén bun cdt cho giai doan gitta va cudi thé ky. Két qua tinh todn bang mé hinh RUSLE
cho hai giai doan hiéu chinh mé hinh (1986-2005) va kiém dinh mé hinh (2006-2010) cho két qua tot.
MG phéng bién déi khi hdu cho thdy nhiét do trung binh tang khodng 1°C, dong thoi herong mura bién doi
¢6 xu hwéng khong ré rét, nhung tang vé mat cuong dé va dé 1ém, dan dén x6i mon tang xét theo mila,
ciing nhu theo niam. Theo két qua tinh todn, khi cé xét dén bién doi khi hdu lam cho lwong bin cadt tram

Lai Chéu tang ca hai giai doan giita thé ky va cudi thé ky.
Tir khéa: Bién ddi khi hau, van chuyén bun cét, hd chira Lai Chau.

1. PAT VAN PE

Bién d6i khi hau la mét trong nhitng thach thirc
16n nhat d6i voi nhan loai trong thé ky XXI. Bao
céo danh gia 1an thir tu ciia Uy ban lién chinh phu
vé bién ddi khi hau hop lan thtr 5 (ARS5) nhin
manh rang hién tuong noéng 1én toan cu va bién
d6i khi hau 1a mot hién twong kho tranh khoi
(IPCC, 2013). Viét Nam la mot trong cac qudc gia
trén thé gidi dugc danh gia 1a s& chiu anh hudng
nghiém trong cua bién ddi khi hau va nudc bién
dang. Giai doan 1958-2014, nhi¢t d§ trung binh
nam ting 0,62°C. Tdc d6 ting trudong binh quan
giai doan 1958-2012 khoang 0,10°C/thap ky.
Luong mua hang niam giam & mién Bic Viét Nam
trong khi tang & mién Nam Viét Nam. Giai doan
19582014, lugng mua binh quan hang nam cho
khu vuc Bic BO giam 5-12,5% /57 nam, khu virc
Nam B¢ tang 6,9-19,8% /57 nam, khu vyc Nam
Trung B¢ tdng 19,8% (BO TNMT, 2016).

O trong nudc di c6 mot sd nghién ctru danh gia

! Truong Pai hoc Thuy loi

anh hudng cta bién d6i khi hdu dén dong chay va
van chuyén bun cat trong song. Phan et al (2011)
nghién ciru bién doi khi hau 1én song Cong (Viét
Nam), lwong dong chay ting 16n nhét 1a 11,4%
va lugng bun cat 1a 15,3%. Tu¢ et al (2014) mo
ta bién d6i khi hau song Dakbla va thiy ring
nhiét d6 giai doan cudi thé ky ting khoang 3,5°C,
luong mua ting 40%, din dén dong chay ting
40%. Tuong tu, Binh et al (2013) nghién clru
danh gia tac dong ciia bién d6i khi hau téi ché do
thity van luu vuc song Huong, cho thiy luong
dong chay nam co6 kha nang ting 1én xap xi 8% &
thoi ky 2080-2090. Twong tu, Yén et al (2017)
md phong cadc mo hinh khi hau khac nhau cho
khu vuc Tay Nguyén cho thdy lwong mua ting
dén 16n nhat 1a 70-80%.

Bién phap dé thich mg véi bién ddi khi hau
dén tai nguyén nudc trong hé théng song Pa 1a
xay dung cac hé thong hd chira da muc tiéu dé
khai thac ngudn nude va thiry dién, diéu tiét dong
chay, dac biét 1a trlr nudc trong mua mua dé su
dung trong mua kho, giam thiéu tac dong tiéu cuc
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ctia viéc khai thic ngudén nuéc & thugng ngudn
(B6 CT, 2016). Tuy nhién, xay dap la nguyén
nhan cta sy giam bun cat, bun cat léng dong trong
long hd s& lam giam dung tich ctia hd chira, anh
huéng dén kha ning phat dién, phong i va cap
nudc ha luu, tac dong x4u dén moi trudng sinh
thai long hd. Hién bun cat dén hd 1a vin dé quan
tam hang dau, dic biét 1a khi c6 bién ddi khi hau.
Viéc van chuyén bun cat trong séng do tac dong
ctia bién d6i khi hau s& anh hudng téi luong bun
cat dén ho chura. Trong bai viét nay tac gia deé cap
van dé anh hudéng cua bién d6i khi hdu dén van
chuyén bun cat t6i hd chira Lai Chau.
2. PHUONG PHAP NGHIEN CUU
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Hinh 1. Luu vuc hé chira Lai Chdu

Thuy dién Lai Chau 1a bac thang thi nhét trén
dong chinh song Da (Hinh 1, Hinh 2). Dia hinh
lvu vic hd chira Lai Chau chay doc theo thung
ling sdu gitta cic diy ndi cao, hiém trd cao tir
1000-3000m (thung liing Song Pa ¢ thuong luu
voi d6 cao 2000m), mua: 1800-2800 mm/nam,
nhiét 6 22-23°, cao nhit 40,6°C, thip nhit 3,4°C,
lwong bdc hoi binh quan luu vuc: 674 mm/nim.
Ché d6 dong chay trong nim c6 hai mua rd rét,
mua Ii thuong kéo dai tir thang VI dén thang X,
mua kiét bat dau tir thang X1 va két thiic vao thang
V niam sau. Luong dong chay mua i chiém trung
binh khoang 80%, mua kiét chiém 20% tong
luong nudc ca nam. Dong chdy binh quan nam
8513 m’/s, md dun dong chay nam 32,71/s/km?,
16p dong chay nam 1032 mm, tong lwong dong

2.1. Luwu vire hd chira Lai Chau

Soéng Pa 1a phu Iuu 16n nhéat trong hé théng
song Héng, bét nguén tr d6 cao 2440 m cua vung
nai Nguy Son, tinh Van Nam Trung Quéc. Dién
tich Iuu vuc song Pa 1a 52600 km?, chiém 37%
dién tich tap trung nudc cua séng Hong tinh dén
Son Tay, nhung lwong dong chay song Pa chiém
t61 48% luong dong chay séng Hong. Tong chiéu
dai song Pa khoang 980 km, trong d¢ trén lanh
thd Viét Nam 1a 540 km, trén lanh thd Trung
Quéc 1a 440 km. Poan thugng luu song Pa trén
lanh thé Trung Quéc co tén 1a song Ly Tién.
Chiéu dai song tir bién gigi Viét Trung téi Lai
Chau khoang 125 km.

Hinh 2. Hinh énh ho chita Lai Chédu

chiay nim 26,84 ty m’. Loai dat phd bién trong
ving 1a dit min vang do trén d4 Macma axit, dat
mun vang nhat trén cat. Pia hinh dbc, bi x6i mon
manh, do day tfing dat tur trung binh dén mong, do
phi thap. Dién tich dat nong nghiép chiém 25,54%
dién tich ty nhién cua vung. Rung tu nhién ¢ day
chu yéu la rung nhiét d61 mua mua nai cao, rung
kin thuong xanh 14 rong mua 4m ap nhiét doi niii
thip va trang co thi sinh.

2.2. Thu thap va phéan tich tai li¢u

Tai liéu khi tugng, thuy van: dugc thu thap tu
Trung tam dir liéu khi tugng thiy van cua Trung
Quéc va Viét Nam. Cac tram khi tuong, thuy van
trong khu vuc nghién ciu gdm 7 tram mua (3
tram cia Viét Nam la Sin HO, Muong T¢, Lai
Chau va 4 tram cta Trung Qudc) va mot tram thuy
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van la Lai Chau. Tai liéu dia hinh, str dung dat va
ban d6 dat: Ban dd6 DEM duoc tii vé tir Global
DEM GTOPI, d6 phan giai 90m. Ban d6 st dung
dat nam 2000 (1986-2005), 2009 (2006-2010)
trich xuét tir tai liéu cua GeoNetwork ciia FAO.
Béan d6 vé cac loai dit phan phia Viét Nam duoc
trich tir Atlas Vietnam (1999), phan phia Trung
Qudc duoc trich tir tai liéu ctia Fao (1995). Tai
liu vé ho chtra: cac hd chira phia Trung Quéc va
Lai Chau duoc trich xuat tir tai liéu cua Cong ty tu
van dién 1. Tai li¢u vé bun cat: Tram Lai Chau tir
nim 1986 dén nam 2010.

2.3. M6 hinh tinh toan

a) Mo hinh tinh todan x6i mon (USLE): dwoc tdac
gida Wishmeier va Smith dé xudt nam 1978 va
duoc cdi tien (RUSLE) bdi Renard et al (2007)
ding dé dw dodn heong x6i mon trung binh trén
lvu viee song. Mo hinh USLE/RUSLE dwoc mé
phong nhw sau:

A =RK-LS-C-P (1)

trong d6: A - x6i mon dat trung binh ciia mot
dién tich trong mot khoang thoi gian (tin/ha/nam);
R- chi s6 x6i mon do mua (MJ/ha)(mm/h); K- chi
s6 x61 mon dit phu thudc vao tinh chat coa dat
(tin/MJ)(Wmm); L- chi s6 chiéu dai swon déc
(km); S- chi s6 d6 dbc cua suon doc (%).

Chi s6 x6i mon do mua (R): dugc tinh toan dya
trén lugng mua 30 phit, tuy nhién do luu vuc tinh
toan chi co s lidu ngdy, nén c6 thé sir dung phuong
phédp Fournier dé tinh. St dung cong thirc cia
Lospez —Vicente et al. (2011), Ranzi et al (2012):

R:_.%.- L1 Bt (705.7ainy, — 88.92.daysy),. (2)

trong do6: N la s6 nam co sd liéu mua quan sat;
rainyo 1a tong lwong mua thang khi lrgng muwa >10
mm/ngay; days,o 14 s6 ngiy c6 mua >10 mm trong
1 thang.

Chi s6 chiéu dai va do déc cta suon ddc (LS): ¢6
nhiéu cong thirc tinh LS khac nhau, trong d6 phai ké
dén cac cong thirc Wischmeier & Smith(1978),
Desmet&Govers (1996). Trong nghién clru ndy tac
gid su dung cong thic cia Moore & Burch(1986),
da duoc ung dung thanh céng vao luu vuc cua Italia
bdi Pilotti& Bacchi (1997):

Ls:[ij ( sin § j (3)
22.1 0.0896

trong do: A 1a dién tich ctia khung nghién ctru;
m’, n’ 13 hé sé; B 1a géc cua suon dbc, duoc tinh
toan tir mo hinh s do cao.

Chi s6 x6i mon dat (K): hé s6 K dugc nghién
cuu tai My tu 0,029-0,047 (Wischmeier &
Smith,1978). DPéi véi Viét Nam, Ranzi et al
(2012) khi tinh todn x61 mon cho luu vuc séng
L6 di gia thiét hé sb Ky cho toan luu vuc la
0,022, Vezina et al (2006) di tinh toan cho hd
chira Ba Bé (Bic Can) tir 0,025-0,065. Trong
nghién ctru nay, hé s6 K duoc tinh theo mo hinh
phén bd tuy thudc vao loai dét, ciu tugng dat,
tinh thAm cua dat, ty 1& thanh phan hat cua dét
va ham luong chit hitu co trong dat cua ting
vung trong khu vuc nghién ctru. Hé sb K tac gia
st dung phuong phap cia USDA (2008), Rulli
et al (2012):

K = (kO*kt + ks + kp) / 759,4 (4)

trong do: ko, ki, ks and k;, 1a cac h¢ sb phu thude
vao loai dat, cdu trac dat, tinh thim cua dét, ty 1
thanh phan hat cua dat.

Chi sé anh hudng boi tham phi (C): tham khao
chi s6 C dua trén phan loai st dung dét cho Chau
Au cia chuong trinh CORINE boi Cebecauer et
al. (2004). Tham khao cac tac gia khac nhau tinh
toan cho Viét Nam nhu Phan et al. (2011), Ranzi
et al (2012). Ngoai ra tham khao mot sb nghién
ctru cia Trung Québc (Zhang K et al.,2006) cho
cac luu vuc twong tu va gn voi Viét Nam.

Chi s6 anh hudng boi bién phéap canh tac (P):
Dua trén nghién ctru cua Panagos et al (2015) cho
toan Chau Au; T chirc bao vé moi trudng va dat
Hoa Ky (EPA,1977). St dung phuong phap ti uu
dé tim ra hé s6 C cho ting loai cay trong, hé sb P
phu hop v6i dia hinh va céc bién phdp canh tac
trén luu vuc song Da.

b) Véan chuyén bun cat trong séng: Duwa trén
nghién cira cua Yang (1973) xac dinh ra kha nang
vdn chuyén bin cét cia séng. Pong thoi dua trén
gid thiét vin chuyén bin cat theo qui ludt ho chira
tuyén tinh Ranzi et al (2012):
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Gy =4y 00 "+ S, (1= (tAn/ngay)  (5)

trong d6: qsix (tAn/ngdy) — lwu lwong bun cat lo
ling tai moi tram do; T- thoi gian do; 6, — thoi
gian van chuyén cua luu vuc, phu thudc vao chiéu
dai Iuvu vuc va luu toc dong chay; Si; — x6i mon
lvu vic timg thang. Thé tich dat x6i mon sau khi
van chuyén trong 1 thang:
Ve =q, 00" +8,T+5,6,"* ~1)(thn) (6)

s, %,ik
2.4. Két qua md phéng mé hinh RUSLE
Chi s6 (R): dua trén sé liéu mua cia 7 tram
mua trén luu vuc song Pa, voi s6 liéu thu thap tu
1986-2010; Chi sb (K): dua trén sb liéu dét trong
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Atlat Viét Nam (1999) phan Viét Nam, va sé liéu
dat cia FAO (1995) phan Trung Quéc; Chi s
(LS): dua trén ban d6 DEM; Chi s6 (C): Dya trén
ban d6 sir dung dat nim 2000; Chi s6 (P): dua trén
s6 liéu thuc té canh tac cac loai cdy trong va dia
hinh trong viing nghién ctru; Két qua tinh toan véi
s6 liéu quan sat cac giai doan 1986-2005 (hiéu
chinh m6 hinh, Hinh 3), hé s6 Nash —Sutcliffe
Eficiency (NSE) 1a 0,73, 2006-2010 (kiém dinh
mod hinh, Hinh 3) hé sé NSE 1a 0,73; Luong dat
x6i mon trung binh nim A(tdn/ha/ndm) dugc thé
hién tong hop trong Hinh 4.
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Hinh 3. M6 phong luong phu sa hang thang tai Lai Chdu giai doan 1986-2005 va 2006-2010
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Hinh 4. Mt dit trung binh (tan/ha/ndm)
& luw viee ho chira Lai Chdu 1986-2005

2.5. Anh hwéng ciia cac hd chira phia Trung
Qudc dén bun cat tram Lai Chau

Tram Lai Chau tir nim 1986-2007, khi cic ho
chira bén Trung Quéc chua van hanh, d6 duc bun

cat 1a 1,294 kg/m’, twong g v6i lugng bun cat
48,6x10° tAn/nam. Giai doan 2008-2010, sau khi
mot s6 hd chira Trung Quéc di vao hoat dong da
anh huong rt 16n dén luong bun cat chuyén vé
tram Lai Chau, d6 duc giam con 0,5 kg/m® (61%)
va luong bun cat giam con 16,1x10° tdn/nim
(66%) so vai trung binh thoi ky 1986-2007.

3. KET QUA NGHIEN CUU ANH HUONG
CUA BIEN POI KHI HAU PEN VAN CHUYEN
BUN CAT TOI HO CHUA LAI CHAU

3.1. M6 phong bién dbi khi hau khu vuc hd
chira Lai Chau

Chang t61 st dung phuong phap gidm ty I¢
thong ké truc tiép tir s liéu déu ra cia GCMs dé
danh gia d6 1éch cta chudi luong mua so véi sb
liéu quan tric. Chung toi dua ra cac kich ban
lwong mua bing cach sir dung phwong phap giam
ty 1& dua trén 1y thuyét vé khong gian ngiu nhién
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SSRC (Groppelli et al, 2010). SSRC dugc diéu
chinh béng cach su dung dir liéu mua ngay cua 20
nam (1986-2005) tai 7 tram mua ty dong. Viéc
hiéu chinh m6 hinh dugc thuc hién béng cach st
dung phuong phap Uéc luong dé quy (SRE), két
hop voi kha niang wéc luong téi da (Maximum
Likelihood Estimation-MLE), bang thuat toan Ti

R
) GAD
Biasgyn = e BranBaWy
1;—'5‘4
P(By =py )= } -1
E[B,] = + 001
W, = glwomoio/2 ] Ew,] =1

tdy = N(ﬂ, C-Tj,}jl

trong do: Bgao, po va 62w 12 cac tham s6 duoc
wdc tinh tir dit liéu; Bgao 14 hing sé dé gia tri
trung binh ngay Rgao phai bang voi gia tri mau
cta nd, boi vi GCM thuong moé phong mua qua
cao hodc qua thip trong mua mua; By 1a s6 hang
tao ra tr mo hinh 3 (Over va Gupta, 1994), 1a xac
sudt ma cuong d6 mua Rgao cho mét ngay nhat
dinh khac khong, v6i didu kién Rgey 1a duong va
dugc mo hinh hoa ¢ day bang phan phdi nhi phén;
W 1a phéan tir phat sinh dwong, duge s dung dé
thém mot lugng mua phu hop vao qua trinh bién
d6i Iuong mua trong mua mua; po 1a gia tri wdc
tinh truc tiép sir dung xac suat s ngdy mua & tram
do, véi diéu kién cung sd ngay mua cia GCM;
6’0o 14 phuong sai cia W, dugc udc lugng sir
dung cach tiép can phwong phap kha ning 16n
nhit (MLE).

Cach thuac hiéu chinh mé hinh tir s liéu
toan cau (GCM) theo 6 ludi, tién hanh hiéu
chinh sai sb vé tung tram do trén luu vuc béng
phuong phap théng ké. Thoi doan tinh toan
chi tiét hoa theo ngay. Viéc udc lugng cac
théng s6 cia mo hinh dwogc giai thich chi tiét
trong Groppelli et al (2010), ngoai ra c6 thé
tham khao thém Bocchiola (2007) va Over va
Gupta (1994).

Chang t6i tién hanh tinh nhiét do trung binh
thang (1986-2005) cho tung tram Tgemi va so

da hod ky vong (EM) (Gupta et al, 20006).

Pau tién chung t6i tinh toan lwong mua trung
binh trén luu vuc Rgao, cho giai doan nén. Sau do,
chiing t61 hi€u chinh lugng mua trung binh cua
khu vuc Rgem tir GCM bang mét quy trinh da
ngﬁu nhién, Biasgap hi€én khong lién tuc (nhu cac
dot kho han):

-p)=1 (D

sanh su khac nhau vé6i sb liéu quan sat. Sau d6
hiéu chinh lai nhiét d6 ngay cia GCM bang hé s
hi¢u chinh sai s:

Teortgeya =Tocaa _(T e — T, nlm,i) ®)

trong do, Toema 12 nhiét do ngay the d dugce
cung cap boi GCM; Tgemi va Tobs; nhiét do trung
binh thang tir md hinh va tir s liéu quan sat.

Pé danh gia su khac nhau gitra GCM va gia tri
quan sat, va dé hiéu chinh cac thong s6 ciia SSRC
duoc st dung cho quy trinh giam ty 1¢, ching t61
wdc lugng hai thong sb vé tong lugng mua va sd
ngay mua. Ddc bict:

Bias P = P, /P

ohsz

Bias RD = RDrp/RD 3. 9)

trong d6, Pgem va Pops twong ung véi lugng
mua tr GCMva tir s lidu quan sat; RDgem va
RD,s twong g 1a sé ngay mua tir GCM va tir s6
liéu quan sat.

Pé md phong bién doi khi hau, trong nghién
ctru ndy tac gia st dung két qua tir mo hinh toan
cau pha 5 (IPCC,2013; 2014) 1a CCSM4 cua trung
tam khi hau qudc gia My vdi cac kich ban RCP
2.6, RCP 4.5, RCP 8.5 lam dau vao cho viéc chi
tiét hod. Sau d6 nghién ctru anh huéng cua bién
d6i khi hau giita thé ky va cudi thé ky, dén van
chuyén bun cat toi hd chira Lai Chau so voi kich
ban nén 1986-2005. Két qua chi tiét hoa dugc thé
hién trén Hinh 5.
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Hinh 5. Két qud mé phong nhiét @3, mwa ciia heu viee ho Lai Chdu sau khi chi tiét hod

Két qua md phong nhiét do trung binh nim
so voi kich ban nén 1986-2005, giai doan 2040-
2059 cua cac kich ban tang lan luot 1a 1,06°C
(RCP 2.6), 1,47°C (RCP4.5) va 1,77°C
(RCP8.5); giai doan 2080-2099 lan luot la
1,15°C (RCP 2.6), 1,69°C (RCP4.5) va 3,6°C
(RCP8.5). Nhu vy nhiét d6 trung binh ting dan
tir gitra thé ky dén cudi thé ky. Thay ddi luong
mua tung giai doan so véi lugng mua trung binh
nim cla Lai Chau so véi kich ban nén 1986-
2005 theo cac kich ban RCP 2.6 tang 7,41%,
RCP4.5 khong thay ddi 0%, RCP8.5 ting
7,89%; trong giai doan 2040-2059; RCP 2.6
gidm (-3,26%), RCP4.5 tang 11,40%, RCP8.5
tang 7,66% trong giai doan 2080-2099. Lugng
mua ting lam ting x6i mon va dan dén ting
luong bun cat dén ho, nguyén nhin do mia mua
trong tuong lai kéo dai hon so véi hién tai.

3.2. Mé phéng anh hwéng caa bién ddi khi
hiu téi van chuyén bun cat hd chira Lai Chau

Theo Thuyét minh tinh toan thuy vin Lai Chau
(2011), trén thuong ngudn séng Da phia Trung
Quéc c6 11 thuy dién bao gom Chongaiquiao,
Puixiquiao,

Sanjiangkou, Shinanjiang,

Tram Lai Chau
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Bin cat (tin/nam)

2.E+07

1E+07 |

DE+D0 |

CCshg cCsma

Yajiangsan, Simenkan, Xipingsai, Long Ma,
Jupudu, Gelantan va Tukahe (hd chira cudi cing
bén phia Trung Qudc), véi tong dung tich khoang
2,7 ty m*. Luong bun cat dugc giit lai & cac hd
phia thuong luu, duogc tinh theo phuong phap
Brune v6i ty 16 1a 75%, phin con lai x4 xudng ha
lru dén hd Lai Chau. Khi xét dén BDKH, trude
hét mé phong x6i mon trén toan luu vyc va véan
chuyén bun cat dén ho chira Tukahe va luong bun
cat giir lai & cac hd ciing dugc tinh theo Brune.
Tiép theo, tinh toan x6i mon va van chuyén bun
cat khu giita ho chira Tukahe va Lai Chau. Luong
bun cat van chuyén t6i hd chira Lai Chau bao gdm
tong luong bun cat sau hd Tukahe va lugng bun
cat khu gitra tir sau hd chira Tukahe dén hd chua
Lai Chau.

Véi két qua md phong bién d6i khi hau tinh
dugc lwgng bun cat van chuyén dén hd Lai Chau
so voi kich ban nén 1986-2005, giai doan 2040-
2059 cua cac kich ban la tang 0,16%(RCP 2.6),
giam (-2,21%) (RCP4.5) va tang 6,02% (RCP8.5);
giai doan 2080-2099 giam (-9,55%) (RCP 2.6),
tang 7,63 % (RCP4.5) va tang 10,30% (RCP8.5)
(Hinh 6).

Tram Lai Chau

2080-2099
2040-2059

N3m Miamuwa Miakhd Nam  Muoamura Moakhé

B KB nén
®WRCP 26
WACP 45

WRCP 85

Bin cat (tdn/nam)

Hinh 6. Lurong bun cdt dén ho Lai Chdu c6 xét dén bién doi khi hdu theo RCP va theo miia
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Luong bun cat mua mua tai tram Lai Chau
trong thap nién 2050s gid tri ndy giam tu -1,7%
(RCP2.6) t61 -3,52% (RCP4.5), tuy nhién lai tang
1én +6,83% (RCPS.5) va trong giai doan 2090s, s6
liéu nay giam kich ban phat thai thip -4,88%
(RCP2.6), sau do6 tang 1én t6i +12,53% (RCP8.5).
Luong bun cat mua kho tai tram Lai Chau trong
thap nién 2050s va 2090s, lugng bun cat thay doi
khac nhau tir -1,56% (RCP8.5) va chu yéu 13 ting
dén cubi thé ky +33,97% (RCPS.5) (Hinh 6).

4. KET LUAN

Bai bao dd mo phong bién ddi khi hau khu
vuc hd chira Lai Chau thong qua md hinh
CCMS4 véi cac kich ban bién doi khi hau khac
nhau (kich ban thip RCP 2.6, trung binh RCP 4.5
va cao RCP 8.5) cho giai doan giita va cudi thé
ky. Két qua nhan thy nhiét do ting trung binh tir
1-1,8 °C cho giai doan 2040-2059 va tir 1,2 - 3,6 °C

TAI LIEU THAM KHAO

cho giai doan 2080-2099. Sy thay ddi vé lugng
mua ¢ xu ting nhe vao giita thé ky tir 0-11%, va
tang manh cac hién tugng cuc doan vao cudi thé
ky khoang gan 8%.

Két qua tinh toan bun cat téi hd khi xét dén
anh hudng cua bién d6i khi hau thiy ring giita
thé ky giam hodc ting nhe, cudi thé ky véi mo
hinh phat thai thip thi bun cat giam, tuy nhién
voi luong phét thai trung binh va cao thi bun cat
déu tang. Anh hudng cia cac hd chira phia Trung
Quéc dén van chuyén bun cat hd chira Lai Chau
1a dang ké. Tai liéu théng ké cho thiy luong
giam 1a 61% khi tinh toan theo @6 duc va 66%
khi tinh toan theo lwong bun cat van chuyén. Két
qua tinh toan la tai li€u tham khao cta cac nha
quan 1y hd, dé c6 cac bién phap giam thiéu bun
cat vé hd, cling nhu c6 cac bién phéap linh hoat dé
thao xa bun cat xubng ha luu.

Bo TNMT, 2016. Kich ban bién doi khi hdu, nueée bién ding cho Viét Nam.
Cong ty thiét ké dién 1 (PECC1), 2011. Thuyét minh tinh todn thiyy van Thiy dién Lai Chau.
Dinh, N., et al 2013. Nghién citu danh gid tdc dong cia bién doi khi hdu téi ché dé thiy vin song

Huong. Tap chi KHKT TL va Méi truong.

Yén, L.T.H,, et al, 2017. Pdnh gia tac dong cua bién doi khi hdu dén mua Iém viing Nam Trung B¢ va
Tdy Nguyén ciia Viét Nam theo cdc mé hinh khi hdu todn cau khdc nhau. Tap chi KHKT TL.

Bocchiola, D., 2007. Use of Scale Recursive Estimation for assimilation of precipitation data from
TMM (PR and TMI) and NEXRAD. Advancé in Water Resources.

IPCC, 2007, 2013, 2014. Intergovernmental Panel on Climate Change.

Groppelli, B., et al, 2010. Precipitaion downscaling using random cascades: a case study in Italy.

Advances in Geosciences.

Gupta, R., et al, 2006. A methodology for merging multisensor precipitation estimates based on

expectation-maximization and scale-recursive estimation. Journal of Geophysical Research.

Lopez-Vicente, M., 2011. Assessing the potential effect of different land cover management practices on

sediment yield from an abandoned farmland catchment in the Spanish Pyrenees. J Soils Sediments.

Renard, K.G., et al, 1997. Predicting Soil Erosion by Water: A Guide to Conservation Planning with the
Revised Universal Soil Loss Equation (RUSLE). Agriculture Handbook No.703.

Ranzi, R., et al, 2012. 4 RUSLE approach to model suspended sediment load in the Lo river (Vietham):
effects of reservoirs and land use changes. J. Hydrol. 422, 17-29.

Rulli, M.C,, et al, 2012. Modeling post-fire water erosion mitigation strategies. Hydrol. Earth Syst. Sci.

17,2323-2337.

88 KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 75 (9/2021)



Pilotti, M., et al, 1997. Distributed evaluation of the contribution of soil erosion to the sediment yield
from a watershed, Earth Surface Processes and Landforms 22, 1239-1251.

Phan, D.B., et al, 2011. Impact of climate change on Stream Discharge and Sediment Yield in Northern
Vietnam. Water Resources.

Panagos, P., et al, 2015. Modelling the effect of support practices (P-factor) on the reduction of soil
erosion by water at European scale. Environmental Science & Policy.

Over, T.M., Gupta, V.K., 1994. Statistical analysis of mesoscale rainfall: Dependence of a random
cascade generator on large-scale forcing. J. Applied Meteorology.

Tue, V.M., et al, 2014. Impact of climate change on future stream flow in the Dakbla river basin.
Journal of Hydroinformatics.

Vezina, K., et al, 2006. Agricultural land-use patterns and soil erosion vulnerability of watershed units
in Vietnam’s northern highlands. Landscape Ecology.

Abstract:
RESEARCH IMPACT OF CLIMATE CHANGE ON SEDIMENT
TRANSPORT TO LAI CHAU RESERVOIR

Vietnam is considered as one of the countries most severely affected by climate change. Climate
change is reflected in a number of aspects, increasing rainfall in the rainy season and decreasing in
the dry season. The number of rainy days is reduced, unseasonal rain and extreme rain are more
common. The temperature increased markedly, the number of hot days increased. This paper
simulates climate change from the output of global climate models (GCMs), used to predict future
climate conditions for the Lai Chau reservoir basin and then uses erosion models as RUSLE to
predict the effects of climate change on sediment transport for mid- and late-century. The results of
RUSLE model for two periods of model calibration (1986-2005) and model testing (2006-2010) give
good results. Climate change simulations show that the average temperature increases by about 1°C,
while the rainfall changes tend to be insignificant, but increase in intensity and magnitude, leading to
increased erosion in terms of seasons, as well as by year. According to the calculation results, when
taking into account climate change, the amount of sediment at Lai Chau station increased in both the
mid-century and the end of the century.

Keywords: Climate change, sediment transport, Lai Chau reservoir.
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