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Abstract : Many researches have shown that NDVI provides a potential methods to derive
meaningful metrics that describe ecosystem functions. In this paper we investigated the use of the
MODIS NDVI (Normalized Difference Vegetation Index) to monitor vegetation phenology dynamics
of Northemn plateau region, North Korea, during last 9-years (2000~2008). The findings of this paper
can be summarized as follows. First, the length of growing season ranged from a low of 128 days in
2003 to a high of 176 days in 2000 and 2005. On the average of the last 9 years, the highest NDVI of
0.86 was marked on 28 July. Greenup onset occurs at the start of May, while the senescence begins
between late September and October. Second, these annual vegetation cycles were compared with
Seorak and Jiri Mountain regions of South Korea which have similar vegetation condition. Greenup
onsets in South Korea were observed earlier than those of North Korea and the average time lag
between the South and North Korea in Greenup was about 16 days which is a time-resolution of
remotely sensed data. Sub-alpine conifers of such areas may be severely affected by the large of
phenological characteristics due to the global warming trend.
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Fig. 1. Location of the Northern plateau region, North Korea.
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Table 1. Seasonal NDVI metrics and their phenological interpretation

Indices Definition Biological Meaning
Annual Maxi NDVI
o g 3 laleg;J;In H Maximum value of the NDVI over a year | Annual production of vegetation

Timing of the annual maximum NDVI
(4% XNDVI %)

Date when the maximum NDVI value
occurs within a year

Timing of the maximum availability
of vegetation

NDVI threshold (NDVI ¢ 7|75

The NDVI value at time ¢ which is the time
of the greatest rate of change in NDVI
between consecutive months £ and £ + 1

The greenness of the vegetation occurring
at the onset of the growing season

Dates of the beginning or end of the
growing season (A44- 7JA1Y, 5 )

Dates estimated from threshold models or
moving average procedures

Start and end of the green-up

Length of the ‘green’ season
(571208 Zo)

Number of days between the estimated date | In seasonal environments, number of days
of green-up and end of the growing season | when food is available

Rate of increase/decrease of the NDVI
(NDVI Z7}7), 74 71)

Slope between two NDVI values at two
defined dates, slopes of the fitted logistic
curves to the NDVI time-series

Fastness of the greening up (spring) or the
senescence (fall) phases
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Table 2. Phenological metircs from 2000 to 2008 in Northern plateau region, North Korea

;fwg:;lgl :egagofn Maximum greenness tt:?grjel ;f, End of growing season | Rate of Rate of
Time Value Time Value season Time Value greenup | Senescence
2000 59 048 7128 087 176 11 048 0.08 007
2001 5/9 053 8/13 087 144 9/30 0.53 0.06 0.11
2002 4123 046 7/28 0.86 160 9/30 048 007 0.10
2003 5/9 062 7/28 0.86 128 9/14 0.67 005 007
2004 5/9 052 7128 0.86 144 9/30 0.56 007 008
2005 519 045 712 087 176 11 046 0.11 006
2006 519 047 7128 0386 160 10/16 047 008 0.08
2007 5/9 050 712 0.87 144 9130 0.55 009 0.06
2008 59 053 7128 0.86 144 9/30 062 007 006
Avg. 59 0.51 7/28 0.86 153 9/30 054 0.08 008

~404



Monitoring Vegetation Phenology Using MODIS in Northern Plateau Region, North Korea

SO S Jefut slof 7100 29 8

% YA

2 4% B8 A St ¥E A

okt ol 7\]‘1]/{1'94 F 1000m oM} A|99) dF HE
Ad 7] AL " LY 317 HMe A% 7]
S A&slgitt, 7H TrdetHAE 3490 Adjacent

Average 7|W, 2% Qe A= HA|5 Y dlo[gY
& g fASHA HwE AlAE NDVI 312 &
Eshet A9 Savizky-Golay WY, FFT(Fast
Fourier Transform) %
o|§ syt Adjacent Average 7]¥3%} FFT 7§
o By gmon
Golay 7% 7%& polynomial 6,

points (Chen et al., 2004 7‘—1%3}»‘3}.

= 3 pointsE 7‘”*-5}013’_ Savizky~
7Y x84

3. A% 9 12

L

o 55 LUAT A A ARRTIE 24
B3z o Table 29 . A4 44719 AR
NDVI 9A3EE 99 B 0.51 oI A1Z GAE 5
94 ol%itt. 20020l 423U 2 T st & 3

71(16%) OIE /\W~ 1%'5}‘41 itk o] A7le AgHH

Mo ro ot

B el 2 U2 RASAA B0l U3 ek
48 4ol 5L 1 T1 2910] 99A Aox
ERE

&3l sk} 3 A AS 7Rk 2003 0] 1289
2 7 EF1 2001/2004/2007/2008W0 L 1444,
2000/2006-2 160, 2000/20053-& 176 9t 7]
SEgin}, A7) Euhe Al 2000/20058&
AYstis 99 Tgo[H AE9] 9lo] Al3] Ayl
ot A8 =T TP & A 7Y 28U S WS
2 3 7|7 9 HF NDVIghel 0.862.2 veht
o] Al7]ef A1 2] ZaLAjaro) Ednkslel zgsignt A
ol e AIHREH gzt &7k A4 A
ol ke A7) 712712 28T 5 9l A4
o] AHET HFEL 0.089 7|87]2 FYUIRAT
AlZFshs Al Bk Buhs A1 A4 8857} 0,03
A= A veptt,

Ef& fa g2 2000956 2008E71#] 9] o}
AL 4*@4 Wt NDVI 419 22 42 Fig.
2¢} 7E* L Be BR udA 9 24 0,204 o 0.9
B A wsle A9 AE Ad B oA A=
Ag 283 G ke 199 H 49N 2 FE B
ojtt7t 54l §23] st 98| thA A3 4
E[g & 1295 E 39711 0.3 A=E AL U= A
o2 g

59 249 o|% 6URE 8¥7A
NDVIZEE 2% 0.8 o402 Ueh} B3te] 197
At} A 6HollA 8U7HA] AL OB ARo] it
3 AEE FABEL gtk o)A gk Eihe] 9
WAYoh= A5A ] WAshE Arte] Jg T **EHZLE
Bt Al AA ¥ QlE AR Holed], ofAHe 7
ot doizt 87, i Ao g EEne 746}157}

I3 7“ Hl—7][ﬂdﬂo§ H/H

4% 4%

e
il
1,

—=— NorthernPlateau
1.0+ —oe—Mt.Seorak
——— Mt.Jini

4 A\
0.7 4
-4 - LS

* s j/ \':“Q:: =
04 \ - - JJ\.
034 \"::-,“-4'/ =
02 , , . . T ; T

0 50 100 150 200 250 300 350

Day of Year

Fig. 2. Comparison of average NDVI (2000~2008) between
North Korea (Northern Plateau) and South Korea (Mt.
Seorak & Mt. Jiri).
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Fig. 3. Comparison of the different smoothing methods for
Northern plateau region, North Korea.
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Fig. 4. Comparison of NDVI profiles smoothed with moving average curves during 9-years (2000~2008):
Northern plateau region of North Korea, Mt. Seorak and Mt. Jiri of South Korea.

Table 3. Phenclogical metrics over 3 different regions

Beginning of growing season Length of the End of growing season
Time Value ‘green’ season Time Value
Notrh Korea | Northern plateau 4/23~5/9 0.51 153 9/14~11/1 0.54
Mt. Seorak 4/23~5/9 045 192 10/16~12/3 0.50
South Korea -
Mt. Jiri 4/23 0.55 197 10/16~12/19 061

Fig. 5. The map of phenological dynamics in 2002 for Northern plateau region, North Korea.
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