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Dién bién han han & luu vuc song Cai —
Phan Rang, tinh Ninh Thuan

e Do Thi Thu Huyén
e Tran Tuin Ta

Truong Pai hoc Khoa hoc tu nhién, PHQG-HCM
(Bai nhdn ngay 06 thang 01 nam 2017, nhdn dang ngay 30 thang 10 nam 2017)

TOM TAT

Tai Viet Nam, luu viuc song Cai—Phan Rang,
tinh Ninh Thudn dwoc xem la khu vuc chiu han
ndng nhat cd nieée, han han da gay ra nhitng anh
hieong nghiém trong dén cudc song va kinh té
ciia nguwoi dan trong khu vuee. Bang cdch sir dung
phuong phdp danh gia da tiéu chi (Multi-Criteria
Analysis—MCA) tich hop voi GIS (Geographic
Information System-H¢ thong théng tin dia 1)
cho 8 yéu t6: boc hoi (ETo), lwong mua, nwoc
dudéi dat, module dong chay nam nuée mdt, l6p
phu thyc vdt (NDVI), mdt dé song, do am dat va
dé doc dé xdy dung hé théng ban do thanh phdn
xac dinh mirc do va sy thay déi cua han hdn, cu
thé la han khi twong trong heu vue song Cdi—
Phan Rang, tinh Ninh Thudn qua timg nam. Két
qua trung binh giai doan nghién cuu (2000—

2014), han khu vuc nay thuéc 3 mirc do: han
trung binh chiém 0,05 %, han ndng chiém 80,90
%, han rat nang chiém 19,05 % dién tich khu vuc
nghién ciru. Pong thoi gid tri cia cdc yéu to: ETo
tr 1417,02-1817,00 mm, luong mwa tir 640,9—
910,8 mm, nwéc dwdi dat tr 0-11 (1/s/km?),
module dong chay nam nuwéc mat tw 9-23
(1/s/lkm?), NDVI tir -0,4-0,6, mdt do séng tir 0—
1,6 km/km?, dg dm ddt tir 3,65-55 %, d¢ doc tir 0°
—62,8°. Nghién curu nay chi tap trung vao han khi
twong, do dé can c6 nhiéu nghién ciru chi tiét hon
dé tiép tuc danh gia 3 loai han: han néng nghiép,
han thuy van, han kinh 1é-xd hoi, dé cé thé nhan
biét day di hon vé han hdn tai ving nay, tiv dé
dira ra dwoc cac bién phdp chong han hiéu qua.

Tir khéa: GIS, MCA, han han, luu viuc s6ng Cai — Phan Rang

MO DAU

Luu vuc song Cai—Phan Rang, tinh Ninh
Thuan (11°23°°007-12°11°00" Bic;
108°20°30°~109°30°00"” Pong) (Hinh 1), bét
ngudn tir ving nli cao Bi-Duop (Lam Ddng),
chay theo huéng chinh tay bic-déng nam vdi
chiéu dai 119 km, d ra bién tai cira Pong Giang
(TP. Phan Rang-Thap Cham). Véi dia hinh nai
bao boc 3 hudng bic, tiy va tdy nam nén luu vic
song d6 dbc binh quan luu vuc dat t6i 17,7 %.
Khi hau khd han, ning néng quanh nim vdi
lwong mua thap nhit ca nuc (trung binh hiang
nam khoang 700-1000 mm).

Trong nhiéu nim qua, han hén da tro thanh
thién tai nguy hiém va giy ra nhiéu tic hai
nghiém trong cho khu vuc ndy. Nguoi dan khong

d0 nudc cho cac hoat ddng sinh hoat va san Xuét,
anh huong nghiém trong dén doi séng va kinh té
cua nguoi dan.

Han han 1a sy thiéu hut lvgng mua trong mot
thoi gian dai, gdy ra tinh trang thiéu nudc cho cac
hoat dong cua con ngudi va sinh vat. Pa cé nhiéu
nghién ctru v& han han, chu yéu 1a dua ra cac chi
s6 dé danh gia mirc d6 han nhu: chi s6 chuin hoa
luong muwa (SPI), chi sd khic nghiét cua han
(PDSI), chi s6 phuc hdi han (RDI), chi s cung
cap mit nudc (SWSI). Ciing c6 nhitng nghién
clru V@ viéc str dung vién tham, GIS vao danh gia
nguy co han, phin 16n déu dua ra cac chi s6 han
dwa vao phan tich anh vién tham nhu chi s6 khac
biét thyc vat (NDVI), chi sé trang thai thuc vat
(VCI).
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Hinh 1. Vi tri dia li khu vyc nghién ctru

Trong nghién ciru nay, chu yeu xac dinh su Dir liéu

anh hudng cua cac yéu t6 tw nhién dén han, phan Dit liéu sir dung gdm céc ban do va s liéu
cap cac yeu to, dong thoi két hop cac yéu to trong khi tuong 'm chc t.ram khi twong phan bé trong \./é
IS dé thanh 1ap ban d6 phan ving han han. ' D .
G AS det Aan ?p ban do phan Vuflg G 1an cén luu vuc song Cai — Phan Rang, tinh Ninh
VAT LIEU VA PHUONG PHAP Thuén (Bang 1).

Bang 1. Dix liéu str dung

STT Loai dit liéu Noi dung Ngudn

S6 liéu luong mura, t°, téc | Dir liéu thu thap tir cac
do6 gi6, sé gio ning, do | tram do: Khanh Son, Tén
1 | 4m twong ddi tir 2000 - | My, Nhi Ha, Nha H9,
2014 luu vuc sbng Céai - | Phan Rang, Dai Ninh,
Phan Rang, Ninh Thuén Thanh Binh.

Pai Khi tugng thiy van khu vuc Nam
Trung Bo; Pai Khi tugng thuy van
khu vuc Tay Nguyén; Céng ty TNHH
MTV nuéce va mdi truong Binh Minh.

Cuc Khao sat dia chat Hoa Ky

2 Mé hinh DEM Do phén giai 30x30 m (http: /Jearthexplorer.usgs.qov/)

b6 phén giai 30x30 m;
duoc chup vao ban ngay; | Cuc Khao sat dia chat Hoa Ky
thuoc bo cam bién | (http://earthexplorer.usgs.qov/)
Landsat 8, Landsat 5

3 | Anhvién tham (Landsat)

4 Ban d6 hanh chinh tinh | Ranh gigi cic huyén, h¢ | Cong ty TNHH MTV nuéc va moi
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Ninh Thuan thong giao thong va séng | truong Binh Minh

(Ty 1é: 1:500000) ngoi trong tinh

Ban d0 Trir lwong khai Vién Khoa hoc thuy loi Mién Nam -
5 thac ti€ém nang nudce dudi | Gia tri module khai thac | Bo Nong nghiép va phat trien nong

dat Iuvu vuc song Dong | trit lugng tinh thon; Lién doan Quy hoach va bicu

Nai (Ty 1é: 1:50000) tra Tai nguyén nudc mién Nam

Ban do module dong chdy | ie i oqule dong | Cong ty TNHH MTV nuéc va moi
6 | nam tinh Ninh Thugn chay nam nuéc mat truong Binh Minh

(Ty I&: 1:100000) j

Ban do dat tinh Ninh Phan loai cic loai dét | Vi€n Quy hoach va _Thiét ké Nong
7 Thuan trong tinh : nghiép - B Néng nghiép va Phét trién

(Ty 1é: 1:50000) Noéng thdn

Dir ligu vé d6 am cua | Chi sb vé stc chira am | L. .. .o\ ..
8 tung loai dit cuc dai cua tung loai dét Bao tang dat Viet Nam

Quy trinh tién hanh

Dé xac dinh mirc d6 han cia luu vuc song Cai — Phan Rang, tinh Ninh Thuén, dé tai tién hanh theo

phuong phap két hgp GIS va MCA, theo quy trinh:

Diéu kién ty nhién

Tinh hinh KT - XH

Nguyén nhan han han

Hién trang han han

[ |

Bén d6 Lugng mwa nim -

Ban db Luong bbc thoat
hoi ETo nam

v

han han

Xéc dinh cac yéu t6 tw nhién gay

— Luong mua

To, tbe do gio, sb gio

v

ning, d6 4m tuong dbi

Ban d NDVI [ |

Bén d6 Tiém ning khai
thac nudc dudi dat

Ban db module dong mat ||

Bén d6 Mat do song ||

Ban d6 Do 4m dét

Ban db Do dbc —]

Chuén héa tiéu chi va xac dinh trong sé
Nghién ciru nay da lya chon danh gia 8 yéu
t6: Luong mua, boc hoi (ETo), tiém ning khai
thac nudc dudi dat (NDD), module dong chay
nam nudc mat, 16p phu thuc vat (NDVI), mat do

Thanh 14p cac ban dd thanh phan

Dit liéu nude dudi dat,

* nudc mat
Chuén hoa céc tiéu chi T Lo pho bé mat
+ 2 7
Xac dinh trong s6 B¢ am dat
v — Mat do song
Chdng 16 -
Ollg o — Do doc

I Ban dd phan ving mirc d6 han han I

4

Khao sat thyuc t& va nhan xét trong g tirng mirc do han

song (MDS), d6 4m dét va do déc.

Hinh 2. Phuong phép thuc hién dé tai

Han khi tugng ¢ luu vuc duoc phan thanh 4
mirc d6 va chuan hoa hay gan diém cho tirng mirc
do, tmg véi moi yéu td: 1: han nhe, 2: han trung
binh, 3: han ndng va 4: han rat nang.

Tién hanh sap xép mic dd quan trong cia

cac yéu tb theo thir ty quan trong giam dan tir 1

dén 8 (1: lwong béc hoi, 2: lvong mua, 3: nurde
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dudi dét; 4: module dong chay ndm nudc mat, 5:
16p phu thuc vat (NDVI); 6: mat do séng, 7: loai
dat, 8: @6 ddc). Tinh trong s6 cho mdi yéu t theo
phuong phép ranking nhu c¢ong thirc (1). Chi tiét

(n—rj +1; M

Wi = :
Zﬁzl{n —rp+1)

Trong d6: wj la trong s6 cua tiéu chi j (0 < w;

xem Bang 2. <1); n la s tiéu chi dugc xét; rj 12 vi tri hang cua
tiéu chi.
Bang 2. Bang chuan hoa céc tiéu chi
R 2 Phéan .2
" . Phan Trong - biém . . Trong - biém
Tiéu chi hang () | s (W) Giatri ) Tiéu chi h?rr)]g 56 (W) Giatri )
> 1400 4 <0.2 4
1310- 1400 3 0.2-0.3 3
ETo (mm) 1 0.22 875 — 1310 2 NDVI 5 0.11 03-0.6 2
<875 1 >0.6 1
<400 4 <05 4
Luong MbS
mua 2 0.19 ggg - ggg 3 (Km/ 6 0.08 (1)8 - ig :
(mm) o Km?) .
> 800 1 >15 1
<1 4 . <20 4
NDD 1-5 3 b6 am 20-30 3
(Usikm?) 3 0.17 515 2 gt | 0.06 | 3049 2
>15 1 >40 1
<10 4 > 250 4
3400'”'9 q 10-15 3 o 150 250 3
ong chay 4 0.14 15_ 25 2 Do doc 8 0.03 89 _ 150 2
(Uslkm?) > 25 1 <8 1

- Luong bdc hoi gan gia tri theo nguyén tac:
luong bdc hoi cang 16n cang lam gia ting han.
Luong bdc hoi chia 1am 4 cdp (Bang 2).

- Lwong mua phan cip theo nguyén tic: nim
han 1a ndm c6 lugng mua nidm nho hon 75 %
luong mua trung binh nhiéu nim (Bates, 1935).
Bang 2.

- Myc nuée ngam: Tur ban db trir luong khai
thac tiém ning nude dudi dit, xac dinh muc nuéc
tiém ning & cAc tang chira nurdc.

- Module dong chdy ndm nudc mat: Can cu
vao ban dd thé hién module dong chay nim nudc
mat, xac dinh duoc lugng dong chay sinh ra trén
1 km? trong 1 nim.

- Lép phu thyc vat: tinh chi s6 NDVI va
phan cép theo NASA (Bang 3) dé danh gia chat
luong 16p phu ctia khu vuc nghién cuu.

- P9 am dat: Dya vao thanh phan co gidi cua
tirng loai dét suy ra sic chira 4m cyc dai (FC) cua
tirng loai dat trong khu vuc nghién ciru (Bang 4).

- Mat do séng: Tur ban dd thuy vén, tinh mat
d6 sbng ¢ luu vuc song Cai — Phan Rang, tinh
Ninh Thuén va chia 1am 4 c4p (Bang 2).

- Do dbc: dya vao kha nang giit nudc cho
muc dich trong trot cdy ndng nghiép trén dét déc,
phan chia d déc thanh 4 cap (Bang 2).

Chong 16p ban do

Tién hanh chdng 16p 8 yéu tb theo cong thirc:

p= ZWi.Xi = Wix1s + Woxo + Waxz + Wa.xy
+Ws.Xs + We.Xg + W7X7 + Wg.Xg @

Trong d6: p: 1a ban d6 chdng 16p; Wi: trong
s6 cua yéu td i; xi: yéu td han thu i.
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Bang 3. Bang phan cap chi s6 NDVI theo chat lugng thuc vat

Khoang gia tri Loai ddi twong

>0.2 Khu vuc cin cdi caa da; cat; mat nudc; bé tong

0.2-0.3 Cay bui va trang co; dat ndng nghiép dé tréng

0.3-0.6 Trang co, cay trong ndng nghiép, rimg thua

0.6 —0.672 Ring nhiét doi ‘

(Nguon: CLIMATE GIS)
Bang 4. Suc chira 4m cyc dai cua ting loai dat
STT | Loai dit FC (%) STT | Loai dit FC (%)
1 Dit cat 16% 8 Dét xam c6 tang loang 16 29.5%
2 Dat cét bién 8.6% 9 Dat xam feralite 35.5%
3 Cbn cat do 3.65% 10 DAt x4m mun trén ndi cao 40%
4 Dit phu sa chua 40% 11 Dat ndu do 55%
5 Dit phu sa gley 30% 12 DAt x6i mon tro soi da 9%
6 D4t nau thim trén da bazan | 32.2% 13 Song, hd 26%
7 D4t d6 va xam nau 30%
(Bdo tang dat Viét Nam; Juan M.Enciso, 2007)
KET QUA VA THAO LUAN

Sau khi thu thap va théng ké, thu duoc gié tri cua cac yéu té nhu Hinh 3-10.
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Hinh 3. Biéu d6 thong ké dién tich lugng mua theo

Hinh 4. Biéu d6 thong ké dién tich lwong bdc hoi theo
tung mirc d6 han qua cac nam
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Hinh 5. Biéu d6 thong ké dién tich NDVI theo thg
muc do han qua cac nam

Hinh 6. Biéu d6 thong ké dién tich cac yéu tb con lai
theo tirng mtrc d6 han

Ban d6 phan ving han khi twong qua timg nam nhu Hinh 7.
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Hinh 7. Ban d6 phéan ving muc do han han qua timg nam giai doan 2000 — 2014
Trong khoang thoi gian 15 nim (2000 —  anh huéng nghiém trong dén doi séng ciia nguoi
2014), han khi tugng xay ra lién tuc va ngay cang dan.

Trang 210



TAP CHi PHAT TRIEN KH&CN, TAP 20, S0 T4- 2017

Qua céc nam han chu yéu thudc han ning va khong dang ké.
han rét nang, han trung binh chiém ti 1& nho
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Hinh 9. Biéu d gia tri mura-bdc hoi trung binh timg mirc d han han qua cic nim
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Hinh 10. Biéu db gi4 tri NDVI trung binh déi v6i timng murc dd han han qua céc nim

Bang 5. Bang md ta mirc d6 han qua cac nam

Han ning Han rit niang
Dién tich 80,90 % dién tich khu vuc nghién ctru 19,05 % dién tich khu vuc nghién ciru
Khu vuc Huyén Ninh Son va Béac Ai, thanh phé R A . .
Phan Rang — Thép Cham Huyén Thuan Nam, Ninh Phuéc
Bébc hoi . R
ETo ETo dao dong 806,5-1330 mm ETo dao dong 1273 — 1648 mm
Luong Giam din tr 850,5 mm (2000) xubng | Giam dan tir 741,5 mm (2000) xuéng 276 mm
mua 531,5 mm (2014) (2014)
NDD Cha yéu 0 - 2 (1/s/km?) Chu yéu duéi 1 (1/s/km?)
Module 2 2
dong chay 10 — 23 (1/s/lkm?) 9 — 15 (1/s/km?)
. _ . NDVI = -0,41 — 0,19 (d4, cat, mit nuéc, bé tong,
Lop pha NDVI = 0,2 — 0,6 (cay bui, ring thua) cy bui, xwong rong, it tréng)
MBS Dudi 0,5 km/km? Dudi 0,5 km/km?
Do 4m dat | Chuyéula 35,5 % 36-322%
Do déc >15° <g°

Mua mua kéo dai khoang 4 thang nhung
luong mua rat thip, giam dan qua cac nam, cling
V6i d6 1a lugng bde hoi ETo cao, tang dan, khién
cho ngudi dan va sinh vat khong di nude dé sinh
song. L6p phi thuc vat nghéo nan, khong co tac
dung gitr, lai nwéc mua trong mua mua cho khu
vuc, nén khong thé gop phan san sinh dong chay
cho Iuu vuc nén ngudn nudc bé cap vao khu vuc
nay rat it.

Hon nita, mua kho kéo dai 9 thang/nam,
tham chi cd ving ca nam khong mua (xa Phudéc
Ha huyén Ninh Phudc, xa Nhi Ha huyén Thuan

Nam (phu hop vai thyc té)), nén song sudi, ho
chira can nudc nhanh chong, tro day.

O cac khu vuc c6 d6 doc >15° (han nang)
thuong la cac vung ndi ban khd han, tro soi da va
kh6 canh téc. Trong khi ¢ ving ddng bang ven
bién (han rat nang), do déc chu yéu <8°, nén cé
gi6 manh khién cho khong khi luu théng nhiéu
hon nén d6 4m thip hon ving ndi va tao diéu
kién cho béc thoat hoi nhiéu hon din dén tinh
trang ning nong hon; song do dia hinh bang
phing nén nguoi dan s& khai thac nudc dudi dat
nhiéu hon trong khi lwgng mua cang xudng ha

Trang 212



TAP CHi PHAT TRIEN KH&CN, TAP 20, S0 T4- 2017

Iwu cang giam, 1au dan s& khién cho dét dai cang
khd can, do am dat (3,6-32,2 %) cang giam, thiéu
nuéc nhiéu hon. Cac hién twong: sa mac hoa,
xam nhap man dién ra manh hon nén hién twong
thiéu nuéc sinh hoat va san xuét cang nhiéu hon.

Nhin chung béc hoi ETo va lugng mua 14 hai
yéu té chinh anh huong dén han o khu vuc nay,
bdc hoi quéa cao khién cho han han & day xay ra
nghiém trong, di lugng mua khong qua thap.
cung vé6i d6 1a sy khai thac nuéc ngam khong
hop ly, I6p phu thuc vat nghéo nan va cac hoat
dong canh tac cua ngudi dan, di khién cho muyc
nudc ngam sut giam ngdy cang nhiéu hon nén
han khi twong ¢ luu vuc sdng Cai — Phan Rang,
tinh Ninh Thuan ngay cang xay ra tram trong
hon, dac biét 1a khu vire ha nguon. Sé lidu cy thé
da duoc théng ké trong Bang 5.

KET LUAN

Tam yéu té anh huong duoc phan tich: bbc
hoi ET,, lugng mua, 16p phu thuc vat (NDVI),

tiém nang khai thac nudc dudi dat, module dong
chay nim nuéc mat, mat do song, do am dat, do
déc gidp ich cho viéc danh gia han khi tuong cia
khu vuc nghién tu. Két qua 1a ban d6 phan ving
han han duoc thanh 1ap va quan ly trong hé thong
GIS.

Han trong luu vuc chii yéu & 2 mirc do: han
nang chiém 80,90 % va han rat niang chiém 19,05
% dién tich khu vuc nghién ctru, con han trung
binh thi khong dang ké, chi chiém 0,05 %; khu
vuc chiu han nang nhét trong luu vuc 1a huyén
Ninh Phudc (phu hop véi thyc tién). Két qua nay
chi tiét hon mot sé dé tai nghién ctru trude day
(nhu cac d& tai cua Pao Xuan Hoc (2001) hay Lé
Sam (2008)).

Do d6 két qua nghién cttu gop phan cho viéc
nhan dinh cu thé va chinh xac hon vé tinh hinh
han han cua khu vuc, gilp dua ra dugc cac bién
phap, phuong huéng pht hop dé chéng han.

The developments of drought in the Cai river
basin — Phan Rang, Ninh Thuan province

e Dao Thi Thu Huyen
e Tran Tuan Tu
University of Science, VNU-HCM
ABSTRACT

In Vietnam, the Cai river basin - Phan Rang
in Ninh Thuan province is considered to tolerate
the most serious drought, which has influenced
seriously on the lives and economy of the people
in the region. Using Multi-Criteria Analysis
method - MCA integrated with GIS for eight
factors: evaporation (ETo), rainfall,
groundwater, surface water annual flow module,
vegetable matter (NDVI), river density, humidity
of land and slope to build a system of component
maps identifying the level and the change of
drought, namely meteorological one in the Cai

river basin - Phan Rang, Ninh Thuan province
each year.

According to the average results of the study
period (2000-2014), the drought at this region
has 3 levels: medium drought with 0.05 %, severe
drought with 80.90 %, very severe drought with
19.05 % of the studied area. At the same time, the
value of factors: evaporation (ET,) is from
1417.02-1817.00 mm, rainfall is from 640.9—
910.8 mm, groundwater is from 0-11 (1/s/km?),
surface water annual flow module is from 9 — 23
(1/s/lkm?), vegetable matter is (NDVI) from -0.4 —
0.6, river density is from 0-1.6 km/km?, humidity
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of land is from 3.65-55 % and slope is from 0°-
62.8°.

This study focuses only on the meteorological
drought, we need more detailed researchs to
continue estimating the 3 types of drought

(agricultural, hydrological, socio-economic) to
be able to recognize drought in this region more
fully, thereby giving effective measures against
drought.

Key words: GIS, Drought, MCA, Cai river basin — Phan Rang
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