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NGHIEN CU'U DIEN BIEN HAN THEO KHONG GIAN
VA THOI GIAN TREN PIA BAN TINH PAK LAK

Tran Tuan Thach
Truong Dai hoc Thuy loi

Tém tit: Han han dién ra hang ndm da gdy thiét hai rat lom cho khu vuee Tdy Nguyén ndi chung va tinh
Dak Lak noi riéng, tinh cé dién tich trong cay cong nghiép lon so voi ca nuwoc. Nghién cuiu nay tap trung
vao phan tich dién bién han theo thoi gian va khéng gian trén dia ban tinh Pdk Lak dia trén so liéu quan
tric cua cdc tram khi z‘u’ong va thong ké dién tich han han (ha) trong giai dogn 2010+2022. Nghién ciu
da hea chon danh gic mire dg han diea trén chi s6 chudn héa lu’ong mua SPI (Standardlzed PreCIpltatlon
Index) va sir dung nguon ngu lap trinh Python dé tinh toan gia tri SPI cho cac thoi dogn ngan (3, 6, 9,

12) thang. Duea trén két [ qua tinh toan chi so han, ban do phan bo han theo khong gian duwoc xdy dung
ung dung cong nghé vién tham ArcGIS voi phép noi suy nghich ddao IDW. Két qua nghién ciru cho thay

1) Han hdn xay ra nghiém trong nhat trong giai doan mia khé tir ndm 2014+2016 tring véi thoi diém cé
hién tiong El Nino xudt hién trong khu vue; 2) Mirc do han han khi twong giai doan 6 thang mua kho tir
thang 114 nam sau (SPI6), c6 do tuong quan cao voi dién tich han trén dia ban tinh voi chi so ) R?=0,72
thong qua phép phan tich hoz quy don bién; 3) Dua trén ban do phan bo khong gian dwoc xdy dung cho
khu vuc nghién ciru nhan thay phia Tay Bdc tinh Dak Lak co mitc do han han nghiém trong hon so voi
khu vuce phla Dong Nam do anh huong clia yéu to dia hinh (thap dan tir Bong Nam xuong Ta ay Bic).

Nghién cuu la co so cho viéc dé xudt giai phap quy hogch san xuat ving cdy cong nghi¢p co gid tri kinh
té cao trén dia ban tinh Bak Lik nham thich ung véi diéu kién thoi tiét khdc nghiét.

Tw Khéa: Han khi twong, SPI6, khong gian va thoi gian, mua kho

Summary: Drought has usually caused great damage to the Central Highlands region in general and Dak
Lak province in particular, is one of the provinces with a large area of industrial crops compared to the
other provinces of Vietnam. This study focuses on the analysis of long-term variations of drought
characteristics both spatial and temporal trends in Dak Lak province based on monitoring data from
meteorological stations and the statistics of drought areas (ha) during the period of 2010+2022. The study
evaluated the level of drought based on the standardized precipitation index SPI (Standardized
Precipitation Index) by using Python programming to calculate SPI values for short periods (3, 6, 9, and
12) months. Based on calculating the drought index, a spatial drought distribution map has been built using
remote sensing technology (ArcGIS) with IDW inverse interpolation technique. Significant research results
show that: 1) The most serious drought occurred during the dry season from 2014 to 2016, coinciding with
the EI Nino phenomenon; 2) The level of meteorological drought during the 6-month dry season from
November+April next year (SP16) has a high correlation with the drought area with index R?=0,72; 3) The
spatial distribution maps of drought index indicate that the Northwest region of Dak Lak province has a
more serious drought than the Southeast region due to the influence of topographic factors (decreasing
from South-east to North-west). The research is the basis for proposing solutions for planning the
production of industrial tree areas with high economic value in Dak Lak province to adapt to dry weather.
Keywords: Meteorological drought, SPI6, spatial and temporal trends, dry season

1. GIGI THIEU CHUNG nguoi. Nghién ctru han han do d6 duoc quan
Han hén 13 hinh thai thoi tiét cyc doan anh tAM rong rdi trén the giéi noi chung va Viét
huong 16n dén hoat dong kinh t& cua con N,am noi riéng do mirc do anh hudng cua nod

doi véi xa hoi con nguoi. Theo tac gia Larry
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nghiép. Trong d6, han khi twong c6 mébi lién

hé chat ch& va la nguyén nhan chinh dan dén 2
loai han con lai. Luong mua thip trong thoi
gian dai gay ra han khi tuong, kéo theo do la
sy suy giam vé dong chay ciing nhu lugng
nude ngdm bd cip trén luu vuc song gdy ra
han thuy van, va su thiéu hut do Am trong dat
do lugng mua bd sung it hon so véi lugng bbce
hoi din dén han ndng nghiép, qua d6 giy ra
tinh trang thiéu hut nguén nudc cho cac hoat
dong phat trién [2], dac biét ddi voi vung san
xudt nong nghiép noi trong cac loai ciy trong
cong nghiép c6 gia tri kinh té cao. Céc chi sb
danh gia muc do cua han khi tugng phd bién
dugc ap dung nhu: Chi sd chuin héa luong
mua SPI (Standardized Precipitation Index),
Chi s6 can can nude K, Chi s6 han Sa.I, Chi sb
chuan hoa luong muwa va bdc hoi SPEI
(Standardized Precipitation Evapotranspiration
Index) [3]. Trong do, chi sé SPI dugc sir dung
phd bién nham danh gi4 tac dong ciia han han
d6i voi san xuat nong nghiép. Nghién ctru cua
tac gia Mohammed [4] d4 sir dung chi s6 SPI
theo khong gian dé danh gia anh huong cua
han han dbi voi ning suat ctia cay hang nim
(ngd va ltia mi) vé6i cac thoi doan ngan 3 va 6
thang (SPI3, SPI6), voi két qua nghién ciu
cho thay ning suat cdy trong phia Ty bi anh
huong nhiéu hon khu vire phia Pong Hungary.
Nghién ctru cua Eze va cong su [5] da tinh chi
s6 han SPI cho thdi doan (1, 3, 12) thang va st
dung phuong phap phan tich hdi quy da tuyén
tinh (multiple linear regression) dé tim mdi
lién hé giita mirc do han han va ning suat cay
tréng cho cic ndm bi han nghiém trong nhét.
Mot s6 nghién ctru dd dugc tién hanh nhim
xac dinh muc d§ han khi tuong ¢ Vi¢t Nam.
Vi duy, nghién ciru cta tac gia Nguyén Ding
Tinh [6] danh gia mac d6 han khi tuong khu
vuc Pong bang song Ctru Long sir dung chi sd
han SPI dya trén mang ludi cac tram do mua

dé xay dung ban d6 phan b han theo pham vi
cac tinh trong khu vuc. Tuong tu, trong nghién
ctru cia minh tac gid Mai Xuan va cong su [7]
xay dyng ban dd dién bién han han cho tinh
Bén Tre giai doan 2015+2019 dya trén chi s6
SPI cho thoi doan ngan.

Mic du Viét Nam nam trong ving khi hau
nhiét doi, c6 luong mua 16n trung binh khoang
tr 1500-2000mm/nam, nhung do luong mua
phan b khong déu theo cac mua trong nim
[8] va nhiét d6 trung binh ngay tuong ddi cao
nén tinh trang thiéu nude do han khi twong xay
ra thuong xuyén, trong d6 co6 tinh Pak Lak
thudc khu vuc Tay Nguyén, noi c6 dién tich
trong cdy Ca phé 16n nhat ca nude (213.336ha
theo nién giam thong ké nam 2022) [9]. Pik
Lik 1a tinh bj anh hudng nhiéu do cac dot han
han giy ra trong nhitng nim gan day, dién
hinh nhu giai doan mua kho tr nam
2014+2016 do anh hudéng c6 hién tugng El
Nino di 1am hon 70.000 ha dat canh tac bi han
nghiém trong [10]. Do vay, viéc nghién ctu
danh gia anh huong ctia han han ddi véi khu
vuc nay la rt can thiét nham dua ra chién luge
chu dong trong cong tdc quy hoach vung
nguyén liéu trong cdy cong nghiép.

Trong nghién clru nay, tac gia tdp trung phan
tich dién bién muc d6 han theo khong gian va
thot gian trén dia ban tinh Pak Lak. Bén canh
d6, ban d6 han duoc xay dung dua trén viéc
tinh toan chi s6 han khi twong SPI sir dung
ngdn ngir 1ap trinh Python va s6 hoa ban do
bang cong cu ArcGIS sir dung phép ndi suy
nghich dao. Anh huong ciia mic do han han
dén cdy trong cling dugc phan tich trong
nghién ciru nay dya trén phép phan tich hoi
quy don bién (linear regression).

2. PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru

Pik Lk 13 tinh ndm & trung tdm vung Tay
Nguyén, ¢6 vi tri dia 1y: Phia Béc giap tinh Gia
Lai; Phia Bong giap tinh Phu Yén va Khanh
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Hoa; Phia Nam giap tinh Lam DPdng va Pik
Nong; Phia Tay giap Campuchia. Toan tinh
chia thanh 15 don vi hanh chinh bao gdm: 1
thanh phé, 1 thi xa, va 13 huyén. Theo nién
giam thong ké nam 2022, dién tich dat dai cua
toan tinh 14 1.307.041ha, trong d6 dat cho san
xuit nong nghiép 1a 657.728ha (bao gdm dit
cay lau nam 439.237 va cay hang nam la
218.491ha). Pik Lik 1a mét trong s cac tinh
c6 dién tich trong Ca Phé 16n nhét, dem lai gia
trj kinh té cao, udc tinh san luong nam 2021 dat
526.793 Tan. Tuy nhién, trong nhitng nim vira
qua tinh hinh san xuat nong nghiép ctia tinh gip
nhiéu khé khian vé ngudén nudc do anh huong
ctia cac hinh thai thoi tiét cuc doan bt loi, dic
biét trong giai doan mua kho. Do 1a tinh ¢6 dién
tich 16n va phan bé dia hinh phirc tap nén muc
dd anh hudng cua han han theo tung khu vuc
cling c6 su khac bi¢t. Viéc danh gid, phan tich
dién bién han theo khong gian va thoi gian, do
do, 1a rat can thiét dé c6 cac giai phap chién
luge g pho mot cach hiéu qua.
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2.2. Tinh to4n chi s6 han

Chi s6 chudn hoéa lugng mua SPI dugc xac
dinh theo cong thic [11]:

(2.1)

th
SPI=———
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Trong d6: R: Lugng mua thoi doan tinh; Rtb:
Luong mua trung binh thoi doan tinh; o: BJ
1éch chuan lugng mua thoi doan tinh.

Muc do han danh gia theo chi tiéu chuan hoa
lugng mua duoc chia 1am céc cip do han khac
nhau nhu trong Bang 1
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Hinh 1: Bdn do tinh Pdk Lk

Bang 1: Mikc do han theo chi tiéu SPI
TT SPI Mikc dd
1 >2,0 Qua am ué6t
2 1,5+2 R4t am
3 1,0+1,49 Am vira phai
4 -0,99+0,99 Gan trung binh
5 -1,49+-1,0 Hoi kho han
6 -1,5+-2 Han nang
7 <-2 Han cuc nang

Pé tinh toan chi s6 han SPI, tac gia sir dung
ngdn ngit 1ap trinh Python véi dau vao la
lugng mua cua cac tram khi tugng trong vung
nghién ctru, thoi doan tinh toan (3, 6, 9, 12)
thang (twong Ung chi $6 han SPI3, SPI6, SPIO9,
SPI12).

2.3. Xay dung ban d6 dién bién han theo
thoi gian va khong gian caa tinh DPak Lak

Céc tram khi tugng dugc st dung trong nghién
cuu bao gém: Tram EAHIleo, Ban Poén, Lak,
Puc Xuyén (Pik Nong), M’Drak, Budn H),
va Bubn Ma Thudt véi vi tri toa do nhu thong
ké trong Bang 2:
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Bang 2: Cac tram khi tweng tinh Piak Lak

TT Tén tram Toa do
Kinh d6 | Vido
1 | EAHIeo 138’ | 107°06
2 | Ban Bon 12°53° | 107%7°
3 | Lak 12°25° | 108°11°
4 | Plic Xuyén 12°18° | 107%59
5 | M’Drak 12°41° | 108%7°
6 | Buon hod 12955> | 108°16°
7 | Buon Ma Thuot | 12°%41° | 108°05°

Ban d6 han duoc xay dung duya trén chi s6 han
tinh todn cho giai doan 2010+2022. Chi s6 han
theo khong gian duoc dua 1én ban d6 han ung
dung phan mém ArcGIS sir dung phép noi suy
nghich ddo IDW, theo cong thue [12]:

T2
Z.= —f (2.2)
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Trong d6: Zj: La gia trj tai diém da biét; dij:
La khoang cach dén diém chua biét; Zj: La gia
tri tai diém chua biét; n: La sb mi.
3.KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua tinh toan chi s6 han

Két qua tinh toan chi s6 han cia cac tram khi
tugng tinh Pak Lak (SPI3, SPI6, SPI9, va
SPI12) dugc thé hién trong cac Hinh 2-4. Dua
trén két qua tinh toan chi s6 han SPI cho cac
tram khi tuwong cho giai doan tur 2010+2022
nhan thdy: Cac ndm han han mérc do cuc ning
xdy ra trong giai doan mua kho nam
2014+2015 va 2015+2016; ndm xay ra han
mirc do nang 1a nam 2013+2014; Cac nam xay
ra han v6i mac do vira dén nhe 1d nim
20192020 va 2020+2021. Mtc d6 han
nghiém trong xdy ra trong giai doan mua kho
giai doan 2014+2016 phan anh anh huong cua
hién tugng El Nino tac dong dén khu vuec.

R

5P

X

Wl S Do

Fi 1R
i |-:, ‘rmrrmw‘wj..hwwmpj;

bR e R e

5P

II . SR 12

2011 2012 3013 014 P15 016

2017 2018 2019 2020 2021 i)

Hinh 2: Chi sé han SPI tram M’Drdk, tinh Pk Lk
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Hinh 3: Chi s6 han SPI tram Budn Ma Thugt, tinh Dak Lak
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Hinh 4: Chi s6 han SPI tram Bdn Bon, tinh Pdk Lak
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Biéu dd quan hé giira chi s6 SPI6 va Dién tich han (ha)
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Hinh 5: Mdi quan hé giiza hién tich han va chi s¢ han cua tinh Dak Lik
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Dua trén thé)ng ké Vé dién tich han han cua BAN DO HAN MUA KHO THEO KHONG GIAN NAM 2011-2012 (SP16)
tinh Pak Lak trong giai doan 20102022, ——"—————— % —— == ——
tuong quan gitra gia tri trung binh SPI6 cua
cac tram khi tuong trong mua kho (théang
11+4) va dién tich han dugc xay dung st dung
phuong trinh hdi quy don bién nhu trong Hinh
5. Mirc do tuong quan cao (R?=0,72) giira chi
s6 han khi tuong SPI6 va dién tich han han
cho thdy mdi lién hé chit ché giita han khi
tuong voi han nong nghi€p cling nhu dién tich
han han cua tinh PBak Lak.

Ea Wlen  Fallhex
»

Ea Sap

o Aedag Nang
Kriog Bak

Hin I Huda Ho

»
Wwin ia Cor M'gar

Tl N Bois H

£a Kar AP Drak

el Ma Theadit Mk
hring Pac

3.2. Ban d0 han theo khong gian va
thoi gian

Khi hau tinh Pak Lak dugc phan chia thanh 2 K. ‘. Kriag Ring

mua rd rét (mua kho tir thang 11+4 va mua 2l ew e O Nl Iz
mua tir thang 5+10). Dién tich cdy trong bi anh 1 * 20" b
hudng boi han han chi yéu trong mua kho nén ' : Moa ¢ wfeg

nghién ctru nay tap trung xay dung ban do dién
bién han theo khong gian dua trén chi s6 han
SPI6 (11+4). Ban d0 dién bién han theo khong o8 ; i :
gian cta tinh Pak Lak duoc the hién trong | ynh 6 By 4 han miia kh nim 2011-2012
Hinh 6-15. Dya trén ban do vé phan bo khong
gian mirc d§ han trong giai doan mua kho co
thé thidy mutc do kho han qua cic nim va cic
ving trong cting mot nim. Cap do han ning
nhét thé hién rd nhat trong nim 2014-2015 va
2015-2016 nhu da phan tich ¢ trén va trong
Hinh 9-10, véi hau hét cc chi s han SPI ciia

L
thada Ma Thoin
Cw Kuin

BAN DO HAN MUA KHO THEO KHONG GIAN NAM 20122011 (SP16)
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| ]
cac khu vuc trén dia ban tinh dat ngudng <-2 | . ™ ol
(han cuc ning). Néu xét chi tiét theo khong 14
gian cua tiéu vung, thi muc d6 han c6 sy phan I L ey
hoa kha rd nét. Khu vuc phia Ty Béc bi anh A e ST "
huong nhiéu hon (voi chi $b han SPI6 & mic ' O Vi R
vira dén cyc ning) so véi khu Tay Nam (chi s6 : om0 "
han chi & mic han nhe dén han nang). Theo | : 'mu; L i,
ranh giéi hanh chinh, thi khu vuc cidc huyén | KepAbe B .
M’DPrak, Ea Kar, Krong Bong, va Lak muc do 2l e G "ﬁ..&.,.;
P < ‘A rs ~ ~ o mani e ® RS
han it khac nghiét hon so véi cac huyén: Budn 1™ ik -

Don, Ea Stp, Ea Hleo, Cu M’gar. Céc khu vuc | - I oy
trung tdm nhu: Buén Ma Thudt, Thi Xa Buon
Ho, Krong Nang, va Krong Buk mic do han
nim & mirc do trung binh giira khu Tay Béc va

bong Nam. Hinh 7: Ban d6 han mua khé nam 2012-2013
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BAN DO HAN MUA KHO THEO KHONG GIAN NAM 2013201 4(SP16)
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Hinh 8: Bdn d@é han mia khé nam 2013-2014

BAN DO HAN MUA KHO THEO KHONG GIAN NAM 20142015(5P16)

AT T sl My L LA

i

|
|
b ent Grar

l & TRAM KNI rUnG
'luhuh

£
o

' --! Naw vyv g |

l P A Ve aieg l
Lt AR A

' B Gl rweg, biak I
S A A

L

L ™
|-~r I

Hinh 9: Ban do han muia khé nam 2014-2015
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BAN DO HAN MUA KHO THEO KHONG GIAN NAM 20152016 (SP16)
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Hinh 10: Ban do han mia khé nam 2015-2016

BAN DO HAN MUA KHO THEO KHONG GIAN NAM 2016.2017 (SPI6)
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Hinh 11: Bdn do han mia khé nam 2016-2017
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BAN DO HAN MUA KHO THEO KHONG GIAN NAM 20172018 (SPI6)
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Hinh 12: Ban do han mua khé nam 2017-2018

BAN DO HAN MUA KHO THEO KHONG GIAN NAM 20152019 (SPI6)
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Hinh 13: Ban do han mua khé nam 2018-2019

BAN DO HAN MUA KHO THEO KHONG GIAN NAM 2019-2020 (SPI6)
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Hinh 14: Ban do han mia khé nam 2019-2020

HAN DO DIEN BIEN HAN MUA KHO NAM 2020-2021 (SPI6)
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Hinh 15: Ban d6 han mua khé nam 2020-2021
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Su khac biét vé mtrc do han cua cac khu vuc
cua tinh Pak Lak trong mua kho c6 thé do anh
huong cua yéu té vé dia hinh. Dija hinh cua
tinh Pak Lak (Hinh 1) c6 xu hudng thap dan
(tr phia Péng Nam sang Tay BAic) nén khu
vuc Tay Béc c6 thoi tiét nang nong, khd han it
mua va ngugc lai tr phia Trung tdm sang
huéng Pong Nam cé khi hau mat mé hon,
lwong mua trong mua khé ciing nhiéu hon.

4. KET LUAN

Nghién ctu nay tap trung vao danh gia dién
bién han han cua tinh Pak Lik theo thoi gian
va khong gian dya trén s liéu quan trac cua 6
tram khi tugng trén dia ban tinh: Ban Don,
EaHleo, Buon Ho, Buon Ma Thuot, M’Drak,
Lak, va buc Xuyén.

Mirc do han theo thoi gian dugc tinh toan dya
trén chi s6 han khi tugng cho thoi doan (3, 6,
9, 12) thang. Két qua tinh toan cho thay giai
doan han nang xay ra trong thoi gian mua kho
2014-2016 do anh huong cua hién tugng El
Nino. Bdi vai khu vyc Tay nguyén néi chung
va tinh Pik Lik noi riéng mua kho dién ra
trong 6 thang nén méi twong quan gitta Muc
d6 han va dién tich han han st dung chi sb han

TAI LIEU THAM KHAO

[ KHOA HQC
SPI6. Phan tich twong quan st dung ky thuat
hdi quy don bién. Két qua phan tich cho thay
mirc do twong quan cao (R?=0,72) giira gia tri
trung binh cua chi s6 SPI6 va dién tich han
trén dia ban toan tinh Bak Lak.

Ban d6 dién bién han theo khong gian duoc
xay dung dua trén chi s6 han SPI6 cua cac
tram khi tuong va tng dung céng cu ArcGIS
(s dung phép noi suy nghich dao IDW). Dya
trén ban dé vé mac do han han cua tinh Pak
Lik nhan thiy, cac khu vyc phia Tay Bac bi
anh huong nhiéu hon khu vuc phia Trung tam
va Pong Nam. Nguyén nhan chinh tao ra sy
phan cyc giita cac ving d6 1a yéu té vé dia
hinh thay d6i thiap dan tr Pong Nam xudng
Tay Bic.

LOI CAM ON

Bai bao nay la mot phan két qua nghién cau
cia Pé tai “Nghién ciu muc dam bao tudi,
tidu, thoat nugc phi hop cho cay trong can chi
lyc va mot sé dbi twong phi néng nghiép xen
kep trong hé thong thuy loi”. Ching toi xin
cam on BO Nong nghiép va Phét trién néng
thon da hd tro kinh phi dé thuc hién nghién
cuu nay.
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