Global Patterns of Crop Production Losses Associated with Droughts from 1983 te 2009
Wonsik Kim, Toshichika lizumi, and Motoki Nishimori (Institute for Agro-Environmental Sciences, NARQO, Japan)

In Order for Vitality of International Agendas Droughts Struck Three Fourths of Global Crop Areas for Last Decades Drought Vulnerability to Per Capita GDP
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mand without land clearing (Ray et. al. 2013). However, the
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N
o
T
N
o
T

Drought-induced yield loss (%)
Drought-induced yield loss (%)
3

rice, soy, and wheat — 1s far lower than that rate as 1.6% o SO
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security under these unfavorable conditions, 1t 1s vital for

Figure 4. Relationships between the per capita gross domestic product (per capita GDP; The World
Bank, Accessed 28 September 2017) and the average drought-induced yield loss Y produced by
individual drought events from 1983 to 2009 (Fig. 2). The colors of the circles denote the aver-
age annual precipitation k due to the 5 ranges of k indicated on the scale bar, the sizes of the
circles denote the percentage of agricultural GDP to GDP (The World Bank, Accessed 28 Sep-
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crop 1s harvested nor an yield data 1s available. The piechart presents the percentages of harvested area according to the yield loss against study area which i1s not available at The World Bank (Accessed 28 September 2017). The solid line presents the re-
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Global Crop Economical Loss Exceed $166B for Last Decades Take Home Messages for Readers

the agendas it a global overview of when, where, and how
much drought damages take place, and how much techno-

logical improvements take advantage to increase resilience %

Figure 2. Mean yield losses per drought event in 1983-2009. The gray 1s where drought effect 1s not detected in the harvested area, and the white 1s where neither a

e We estimated drought-induced yield loss for maize, rice, soy

and Wh.eat in 19852 099 using cmp irical relationships be.— Global Drought-Induced Economic Loss Global Drought-Induced Economic Damages , ,
tween yield anomaly  (Iizamu et al., 2014) and drought magni- ¢ The extent of harvested area experienced drought-induced
. s " y. " .
tude Z (McKee, 1993, Weedon et al., 2014) in accordance W= maize NN rice W soy wheat N mE maize WEE rice  WEE soy wheat N yield losses accounted ftor 161 Mha(75%) for wheat, 124(82)
with particular annual precipitation regimes. ~ China(CN) Moldova(MD) for maize, 102(62) for rice, and 67(91) for soy (Fig. 2).
United States(US) Turkmenistan(TM)
France(FR) Bhutan(BT)
) ) ) South Korea(KR) *Lesotho(LS) .
e Linear regression model for the yield loss ¥ i it SatesUS  Global averages of the yield loss per drought event were
Turkey(TR rgentina .
v P Argentina(AR) Hungary(HU) 0.29 t ha-! for wheat, 0.24 for maize, 0.15 for soy, and 0.13
— Canada(CA) W+ South Korea(KR) - - -
¢ Qo T 6 ¢ a;rzzi(am *I\L/IIyanmar(MM) for rice, respectlvely, which are 8, /7, 7 and 3% to average
4 i - . A - - N italy(IT) Romania(RO) : : :
—8— maize —&— rice —0— SO0y wheat —8— maize —&— rice —0— SOy wheat Pakis::nipK) *Zimcl)args\?vj(ZW) ylelds 1mn 1983—2009, respectlvely.
150Fy' =852 -3.70x r=-0.94 p < 0.001 5.0F y = —7.85 +3.28 x r= +0.95 p < 0.001 - Romania(RO) = Ethiopia(ET)
5 Australia(AU) + S  *Swaziland(S2)
a O O : . .
e 25 /\\ . omee) e ° outh A e Aggregated total economic losses 1n 1983-2009 accounted
10.0F | Indonesia(ID) Kyrgyzstan(KG) : 0 c e
1l 00 A donesia(l0) yzstan(ko) for $166B worldwide. The 93% of the loss was originated
S - _ - . :
S | X 8 -2 _ e e L) serbia(RS) from the most vulnerable 25 countries, and the 56% from
© u = nited Kingdom(GB) Ukraine(UA)
g @ 50 Ukraine(UA) Tajikistan(T)) United States, and China (Fig. 3)
% s 1%\ 5 T Hungary(HU) Croatia(HR) ’ ) )
= - N el «Z South Africa(ZA) Iran(IR)
0.0 \ Bangladesh(BD) 35 22 14 Australia(AU) 40 18 5 ) , ) ) )
\( / ool hiopialET Georsia(GE) e All yield losses were declined according to increasing the
-2.5 | , , , , ovenia | | | | | | . . .
125 0 10 20 30 40 50 0 1 2 3 4 5 per capita GDP. It showed that high agricultural technolo-
~5.0 Total economic loss (Billion dollars) Average economic loss to AGDP per drought (%) . . . .
05 1o 15 20 25 05 1o 15 20 2 h A a gies —e.g. 1rrigation system, Crop management, and breed
o2 B o2 B . . .
N\ fyerage annual precipitation kim y| 7N ek e e 4 Figure 3. The most vulnerable 25 countries of total drought-induced economical loss (= yield loss x harvested area x producer price) during 1983 — 2009. The data of 1mprovement — 11N developed countries prevented the

Figure 1. Variations of linear regression parameters by crop due to mean annual precipitation in national producer prices of staple crops and the national agriculture gross domestic product in 2005 were originated from FAO (Accessed 19 July 2017), and

1983-2009. The circle and the tail denote the median and the standard deviation, respectively. The World Bank (Accessed 28 September 2017), respectively. The red cross data was based on CRED (Accessed 19 July 2017). drought-lnduced Y leld lOSSGS (Flg . 4) .



