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Estimation of Agricultural Water Demand
in Hwanghae South Province, North Korea

= I A I S O R =l
Jang, Min Won * Chung, Ha Woo

Abstract

The purposes of this study were to determine an algorithm for estimating agricultural
water demand of remote sites using remote sensing data and to apply it to Hwanghae
South Province and estimate the present and potential water demand for agriculture use. 3
Landsat-5 TM images and DEM(100x100m) were used for classification of the existing
land cover and land suitability analysis for paddy fields. Also, 20 years meteorological data
of North Korea were used for calculating the potential evapotranspiration by Blaney-Criddle
eq. and net water demand. The results showed that the present and potential agricultural
water demand and the developable area for paddy fields is about 89,300ha.
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<Fig. 1> Algorithm of agricultural water demand estimation.
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ol W fEFe Astan.

A A8 AN FAHE A 44D FE o4 EXNHEERE A IAH 671 7%
42258 AHAFHT g /NYARE HASA A wAdET FLFS ALEAA
o} 283 238 100x100m DEMOZEEH AHAle} nEo] wet =% A& AAs ALst
THHES AES O, 7 RS FoY TS Y3 AT(<Fig. 1> #F=X)
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<Table 1> Specifications of Satellite images

A4 & AA | Path/Row Date Cloud AZ?rlll‘fl " Eles\l:tjion
Landsat5-TM | 116/34 1996/09/01 1% 128" 50°
Landsat5-TM |  117/33 1999/08/16 0 % 129.48° 56.67°
Landsat5-TM |  117/34 1999/08/16 0 % 126.36" 56.33°
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<Table 2> Specifications of GIS data

A4 7 9 A5 Y H 227 A =] I~

1:50,000

ANgAY 25

100x100m

4998 AYuAH AN

7B EA A E Point UTM Clarkl1866 52N | E] % (Thiessen Network) 24

ERHAAAE Polygon | UTM Clark1866 52N

2 1= A7 (DEM) DEM UTM Clark1866 52N

3) 713
71388 AAZIZENRGTS)LZEE B3AY 27/ FF29 7FARE Lo} FEE
Aul 28 ok B QT 1995 dE TEEU)A 2049, o X, £41, A, 3
F, 04, A oA N EEA AAARE T8t AHgs AT

kA DR
5UEF ROl mAMY $E5F & ZEFFE AN, SEFFWRWE O
oo A (1)} Zo] AArsc} 299

WRByxe = ETa + IF - ER oY)

o7)A, ETay &9 4H| 5%, & FLiF(evapotranspiration) &2 A by &
AT #o= AgY. nEln IFE 35 H(infiltration) 183 ERE & &E-$ F(effective
rainfal) 2. 2 A 9 &c}
1) A F 24t % (Potential Evapotranspiration)
2ol 714 BHstE WHS Penman-FAO 21& o] 43t AolA|wt, H§ 7|4gEe] F&

% ¢ovZ Blaney-Criddle 42288 #AAFi3e A4l Blaney-Criddle 2](1950)
2 A fEvgelA FLdLF JIEAIEY SR AAFTAeE dE] AlEHo o, d
HYELEwog® AAF LR Adte] 753,

2) % Z(Infiltration; IF)

=oAe) AEZTL EYFY 54 =9 XFx2Y, AQERA, A9 Fo ot dEz ¥
ghgttt, oy B AP A YoM BEYARE 7 £ g7 wied 71EY dFeA nHEAe
2 43+ 5 mm/dayE 7HA e

3) f &9 %F(Effective Rainfall; ER)

FEFES ANV F DAY A9 AR Exe A5V AR o] gd $FoE HFYH=
d, Z+#Fd d8A/4d g4, 28x deF5Fe a#ste AL B dATFdME
Blaney-Criddle 4/ 2.2 ¢ JFAFLYNFE FAHINEE, FELTFS I A vun &4 ¢
AbeEe] A ZRE AsggH?
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<Fig. 2> Flowchart of land cover classification using Landsat~5 TM images

th G4 A% AR F&
HAHERE o] 83 EXHERF AL <Fig. 2>9 )

2 534 AAEA

537 AL &3¢ AAZ Ay A 5AE5 F2%L TN A8 AYzaAD
& zestel W AW ALY 2Ye FAHRAT FAAOD wBae AFY AY2AL o
YIE 200m o), A 5% s WAL A Yo, FALSARZIEY FFo] 7H5d)
‘:‘_'4)7)

m a+2a3

7}, EX9EEF(Land cover classification)

1) 949 523 ¥ A (Image rectification & correction)

B3x19¢ 247128 (GCP; Ground Control Points)& &7 18 B8AY 1:200,000 A3
(7 28 )9 AF71AY 1125000 AYEE AHEEAY. WA 3 /) 94 Az digty X
2718 & F32 RMSE 060~1.139A4 945EE ¥ 12y Path/Row 117/33% 117/34
AL £2F3F AR 112000008 AHEE 2R o(E HAa=2 3] fF 4 FFE ov|x
9] F& B¥(overlapping)l A M=o} GCPE #Fol MEE3Ht. UTM North 52(Clark 1866)
HABEAE 8893, JAF7)=(resampling size) 30mt}h.(<Fig. 3> FX)

2) F74%/7EE-F(Unsupervised/Supervised Classification)

44 Landsat-5 TM W= 48 o]&3t A AFAE XS FA(Waten)E w27
(masking) 3t 3. thg A2 H&E 98] 47] M=, 43, #4, #7) T FZF(subset) 3}
Z} 449l ISODATA(Iteration Self-Organizing Data Analysis Technology) F#S¥%
(Unsupervised classification)& A A} 8t th 4k (Forest), =(Paddy fields), Y*|(Upland), A
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<Fig. 3> Image rectification <Fig.4> Land cover map

(Resident)®] 471 Z#l(class)2 738t @2 (recording) 3L, YA w2A HIYD
AE A o7 82 735 EXNNERFEE A4 A

foz FRI A7t AAFYATFS EAAY F& E#old Aol E(tranining site)
2 AYstd AS5EFE A9, AFH o FUSEF AH4Y FHIAASA <Fig. 49>
2L B EXNHEALE 443 EXFYE 27 A4, =830 AA g dF
9] oF 11%< 94¥haZ ‘jelyt)

Y8 A FR e FF

WA DEM(100x100m) A && Arc/Infod] GRID ¥9e2 HAsH1, AANES 158 &
9tk 22 89 EHlAR BF(slicing) 393, o] F ML= 200m o3, HAF 5%
ZA& BN =3 AYE F&2EA0 2 29 oF 89,300 had) AP g FFo
2 gE F A& AR FHAY.

o
lo S

i

o FHET FoF A

A9d A 7148 A4S A3 BEAA 274 7 EFLY A%, Fx R 1k A
E257H B A% (Thiessen network)E 743U 3, &4 #5429 Ud 7 3ARERYH 99 ¢
4539 ALy FE AT

N3 &
2 @7 E 5 BAdE A99 $d85FE FHI A% 2¥ L FAsIe Y
AN Agste 58 71EARS 449, 183 AFAYY FAIE AR & 4R

2 A48} Landsat-5 TM 116/34, 117/33, 117/34¢) Al 7} 94¢ ol gotel 2& Fads
Ao EXNEe F45 BRadt gFol Absd WAy 2re 2480 A4 ¢
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Bgdx Ao DEMI00x1I00mAEERE ALRE 200 m, A 5% °l5td AHE F&3%
th ARG S o4 EXVERF A =WHo| o 93 HhaZ, 22 FAFHoZ MEv)
T HAEE 9 89 HhaZ FA3AC

E 5ALFFE A Q34 BIRAY EBEE5: AXNEREH HAYE FPEAR
Blaney-Criddle 4] & o] &3t AArstaot.
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